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Can we help you pinpoint your 
octane-improvement costs? 


A dividend of $1,000 a day can be realized in a 
refinery producing 20,000 BPD of gasoline if the 
cost of that last octane number can be reduced 
5¢ per research octane number barrel. 

This is the type of cost reduction that Ethyl] 
refinery technologists have been able to pinpoint 
for many refiners through economic analyses of 
process operations. 

This assistance from Ethyl] has taken various 
forms—from brief consultations to full-scale eco- 
nomic analyses. When called upon for a study, we 
work in close cooperation with your personnel. 
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After the project is completed, we prepare a de- 
tailed report which summarizes and evaluates 
the data. 

You can enlist the services of our refinery tech- 
nologists just by calling your local Ethyl] repre- 
sentative. As always, these Ethyl services are 


available for the asking. 


ETHYL CORPORATION 
New York 17, N.Y. 
Research Laboratories: 


1600 W. Eight Mile Road, Ferndale 20, Mich 
2600 Cajon Road, San Bernardino, Calif 
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cut painting costs...and maintenance, too! 


Use coatings based on UNION CARBIDE phenolic and VINYLITE viny! resins 
on all your plant equipment. 


Decreased maintenance costs, increased service life, reduced “down time” for 
both land and off-shore well operations...the petroleum industry has profited 
by these outstanding advantages since the introduction of coatings based on 
UNION CARBIDE phenolic and VINYLITE viny] resins for the effective protec- 
tion of oil well riggings, drilling platforms, barges, storage tanks and 
refinery equipment. 


The excellent resistance to the deteriorating effects of petroleum fractions, 
gasoline, greases, high-iodine content salt water, most corrosive chemicals 
and the severest weathering makes possible the reliable service life of these 
coatings. For example, the service life of oil pipe has tripled; sucker rods 
have lasted for six months without re-coating, and industrial tanks have not 
been marred by sulphuric acid spillage...all since the introduction of these 
remarkable coatings. 


Photographs and specific case histories are available in booklet form. Write 


to the Plastics Department today for your copy of “Resin Coatings for the 
Petroleum Industry”. 


PLASTICS DEPARTMENT 
UNION CARBIDE INTERNATIONAL COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York, U.S.A. 
Cable Address: UNICARBIDE, New York 


The terms UNION CARBIDE and VINYLITE are trade-marks of 
Union Carbide and Carbon Corporation 
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Here’s why Ansul 


extinguishers give you 


faster, more dependable 


fire protection! 





WEATHER-TIGHT NOZZLES made 
of aluminum and stainless steel, can’t 
rust. Neoprene cap and oil-impregnated 
washers keep out moisture. 


Boerne 


FIELD RECHARGING. Just 4 
minutes after a fire is extinguished your 
Ansul unit can be recharged, ready for 
action. No special tools are needed. 
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PUNCTURE PIN. In this aluminum 
housing a stainless steel pin pierces the 
gas cylinder that supplies the propel- 
lent power for the dry chemical. 








j 


READY for instant action under the 
most severe exposure conditions. 


a 


a 


PATENTED NOZZLES. Straight or 





fan stream, the hazard determines 
which is installed. An Ansul exclusive 


for more effective fire control 


The pictures on this page tell half a story. The complete story includes Ansul’s 
facilities for training your personnel in the science of fire control and preven 
tion. Experience has taught us that complete fire protection demands both 

fast, dependable equipment and trained personnel to man that equipment 
Ansul can provide both. Ask for detailed information about the Ansul com 
plete protection against fire. ANSUL CHEMICAL ComMpPpaANy, Marinette, Wis- 


consin, U.S. A. 


DISTRIBUTORS: 


S. A. GENERAL SAFETY, Brussels, Belgium 


HENDRICHS’ BRANDBLUSCHMATERIAAL 
The Hague, Holland 


NORSK SPRINKLER CO. A/S, Oslo, Norway 
AKTIEBOLAGET CALMUS, Stockholm, Sweden 





MANILA GAS CORP., Manila, Philippines 
METEOR S.C. R. L 
F. & E. HABIB & CO., Cair 


REID BROS. (S. A.) LTD 
Johannesburg, Union of South Africa 


Leopoldville, Belgian Congo 


Egypt 
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WELDOLETS 


THREDOLETS 


SOCKOLETS 


Are 

you 

effecting 

this econ- 

omy for your 

company? Neat 

and uniform ap- 

pearance is evident 

in code constructed 

weldolet headers in this 

crude oil pipeline termi- 

nal. The money saved is in 

the bank and does not appear 

in this picture. If you are not 
using the weldolet method of cut- 
ting piping costs, write today for 
information. 


SOLD THROUGH LEADING DISTRIBUTORS 


WELDING FITTINGS DIVISION 


BONNEY FORGE @€& TOOL WORKS 
386 GREEN ST., ALLENTOWN, PA. 











By Joseph B. Huttlinger 


The U. S. petroleum refinery industry is expanding at a rec- 
ord rate—even without the incentive of fast tax writeoffs from 
the U. S. government. 

Plans for the first nine months of this year call for spending 
$2,380 million for new plants and expansion. This is about 20% 
ahead of the $1,961 million spent in the same period a year 
earlier. 

The expansion figures refer to industries turning out petro- 
leum and coal products. The bulk of the spending is by oil re- 
fineries, according to the U. S. Department of Commerce which 
compiled the figures. 

A healthy profit structure is helping finance the expansion. 
During the first five months of this year, publicly-reported 
cash dividend payments by oil refineries came to $314.5 mil- 
lion. This is 14.6% ahead of the $274.5 million in the same pe- 
riod a year earlier. 1955 showed dividends of $1,171.5 million, 
up 8.9% from the previous year’s $1,076 million. 

A detailed analysis of petroleum refinery company sales and 
profits by the U. S. Federal Trade Commission, meanwhile, 
shows sales in 1955 came to $22,836 million, up 8°% from the 
$21,068 million the year before. Profits after taxes climbed 
even more, up 13% in 1955 to $2,529 million, from $2,230 mil- 
lion the year before. 


Tax Aid Ended 


The fast tax writeoffs were withdrawn for petroleum refiner- 
ies on April 20. The Oil and Gas Division of the Department 
of the Interior reported the goal of a total of 9,000,000 b/d of 
basic refining capacity was in operation, being built, or defi- 
nitely planned for the near future. The expansion goal, the gov- 
ernment said, was closed. 

Whether the goal will be reopened depends, it appears, on 
whether the industry keeps up on its own with the normal an- 
nual need for 400,000 b/d of new capacity. 

The writeoff program began with the Korean war, in 1950, 
to stimulate a vast expansion of all basic industry. 

Under the program, defense-essential industry could apply 
for and obtain a certificate of necessity for a new or expanded 
plant. A certificate specified that a part of the cost of the plant 
could be written off in 5 years for income tax purposes, instead 
of a mere usual 20 years. 

Most petroleum refinery expansion since then, has been un- 
der this program. An average of 63% of the cost of all refining 
plants was amortized in 5 years for tax purposes. 

Reviewing, a total of 703 applications for certificates for re- 
finery expansion were filed with the government since the 
start of the program, some 546 of these were approved. Those 
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approved represent an investment of $2,162,495,000 and a ca- 
pacity of 2,078,000 b/d. 

The one area where fast tax writeoffs may be available for 
awhile is in alkylation—needed to produce aviation gasoline. 
While the latest goal, to add 25,000 b/d, has been filled, the 
government is considered raising it, to get more capacity. The 
alternative is to shut off the tax certificate aid for alkylation. 

Since the start of the program, 98 alkylation projects have 
received certificates, representing a total investment of 
$230,648,000. 


No Crude Price Rise Seen 


The prospect of an early rise in the price of crude oil seems 
to be fading. The reason is too much oil. Latest evidence of the 
surplus comes in renewed activity at the U. S. office of Defense 
Mobilization to hold down imports of crude oil from the Middle 
East. 

Prodded by oil-state congressman Dr. Arthur S. Fleming, 
defense mobilizer, asked oil importers to shave back 24% from 
announced plans for third quarter imports—to 288,000 b/d 
from the Middle East. 

If not, he warned, a full scale hearing on oil imports may be 
held to give U. S. producers a chance to ask stern government 
measures. A quota could be involved under present law. 

Bolstering the case against an early crude oil hike was the 
action of a Texas Railroad Commission in refusing a further 
cut in allowable production in July despite smaller nomina- 
tions by crude oil buyers. “There is a point beyond which this 
commission cannot go in reducing allowables without seriously 
crippling a great many producers,” said Commissioner Olin 
Culberson. “That point has been reached.” The commission set 
the producing days at 15. 


Refiner Price Legislation Opposed 


U. S. independent refiners stand with the major oil compa- 
nies and are vigorously opposed to legislation to make is harder 
for a company to cut prices to one or a few customers in order 
to meet competition. 

The issue revolves around the court decisions in the case of 
the Standard Oil Co. (Ind.) Standard Oil won the case. Gaso- 
line dealers and other small business men are pushing for leg- 
islation to overturn the courts. 

The legislation would change the present law, which allows 
price discrimination, in good faith, to meet the competitive 
price of another. The new law would add that this discrimina- 
tion is all right only if it brings no lessening of competition or 
movement toward a monopoly. 

For the independent refiners, whose “greatest single asset” 
is flexibility, the law would create a “rigid” pricing formula, 
according to D. C. O’Hara, counsel with the National Petro- 
leum Association. “The independent sells off brands, and oper- 
ates at a distance from the marketing area; he needs the right 
to set prices up or down as the market demands,” said Mr. 
O’Hara. 
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Grill Flooring fitted at the Shell Oil 
Refinery, Stanlow. Photograph 
reproduced by courtesy of 

Shell Information Unit. 


There is a wide 
range of applica- 
tions for Grill 


Flooring in indus- 


SAFETY FROM 
FALLING OBJECTS 


try, and at all times 
we welcome 


enquiries for indi- 
INTERLOCKED 
NO RATTLES vidual applications 


and offer the 





services of our 


designers in dealing 


MAXIMUM LIGHT 
AND VENTILATION with specific jobs 


where Grill Floor- 


ing might be con- 
SHEDS OIL 
AND WATER veniently applied 





Associated Company: Deco Engineering Company Limited, Manufacturers of Spe 
cial Electrical Equipment for every class of Handling Plant 


Winch Limiting Mechanisms with special quick reset features. Shunts and Ultimate 
Series Type. 


Float Controls. 
Centrifugal Switches. 


Contact Collector Columns for all classes of Cranes, Slurries, Turntables, Mixers 
etc. 

Special limit and control switches, push buttons and auxiliary devices for automatic 
operation of Material Handling Plants 

“Deco” Patent Hose Reeling Drums, Patent No. 370,076/32 for use with Fluids 
Overhead collector equipment up to 650 volts D.C 


GRILL FLOORS LTD 


WEST ROW «+ NORTH KENSINGTON «+ LONDON W.10 


elephone ANBROKE 























BOILERS 


WELDED PRESSURE 
VESSELS 


HEAT 
EXCHANGERS 


SUPERHEATERS 


WASTE-HEAT 
UTILIZATION 
PLANT 


CRANES 








left) 
Babcock oil-fired boiler plant 
at Burmah-Shell refinery, 


Trombay, India. 


Babcock fusion-welded 
treating tower for a 


Scottish installation. 





Midagirtes 


HE complete outdoor boiler installation (above) at the Burmah-Shell 

Refinery, Trombay, with its oil-fired boiler plant, separately-fired 
superheater and steel, self-supporting chimneys, all manufactured and 
installed by Babcock & Wilcox; and the 110° long x 4’ 6" i.d. topping 
tower (right) — one of a number of Babcock fusion-welded pressure vessels 
for an installation in Scotland, are an indication of the wide range and 
world-wide service offered by BABCOCK to the oil and chemical industries. 
This service includes the design, manufacture and installation of all kinds 
of water-tube boilers, oil-fired “packaged” boilers, and waste-heat boilers, 
heat-exchangers and separately-fired superheaters for very high temperat- 


ures; also jib and travelling cranes, conveyors and other mechanical 
handling plant. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, FARRINGDON ST., LONDON, E.C.4 
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CB&I has experience, 
craftsmanship and complete 
facilities to design, fabricate 
and erect all types of welded steel 
plate structures for the petroleum 
industry. Write our nearest office 
for further information. 


ABOVE: HORTONSPHERES®, built to store high- RIGHT: UOP reactor-regenerator and 
ly volatile petroleum products. They are built in stripper unit. Special steel plate work 
sizes to 30,000 bbls. and for pressures up to built to exacting specifications . 

217 ibs. per sq. in. in the smaller capacities. craftsmanship in which CB&I excels. 











ABOVE: HORTON® FLOATING ROOFS, 
available in three types—Double Deck, 
Pontoon and Pon. Recommended for 
gasoline or crude oil tanks filled and 
emptied frequently. 










ABOVE: HORTONSPHEROIDS® : 
standard size to 120,000 bbls. for pres- 
sure storage of moderately volatile liquids. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston © Chicago © Cleveland * Detroit * Houston 
Los Angeles * New York © Philedelphia © Pittsburgh * Salt Loke City 
Son Francisco * Seattle * Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA 
REPRESENTATIVES AND LICENSEES: 
Brazil © Conada * England * France © Italy * Netherlands * Scotiand * Venezvele 





ABOVE: HORTON VAPORSPHERES®, 
interconnected to fixed-roof tanks, 
provide a variable-volume vapor 
space to store displaced vapor. Vapor 
returns to tanks when conditions 
causing the displacement are reversed. 
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D F Crane Packing 
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Reproduced above is the standard form upon 
which we schedule plant and the appropriate 
balanced assembly of gland packings for 
each item of plant. 


By far the most important factor in 
the cost of a gland packing is its life 
in service. 

Over 30 years experience as specialist 
manufacturers of gland packings has 
proved to us that often it is impracticable 
to get the best results by using a single 
type of packing in the gland of a pump, - 
compressor or similar type of plant. b L d b l 

In such instances, a balanced assembly a ance assem tes 
of die-formed rings of gland packing, 2 
based upon the nature of the service con- 
ditions and upon the type of plant in of gland packings 
which it is to be used, is both more 
efficient and cheaper in the long run. e 

We will supply you with balanced b C P k 
assemblies, st ready for installation, y rane ac ing LTD. 
and we recommend that you allow us to 
schedule for you a list of plant and the 
assembly of packings we recommend for 
each item. Stocks of balanced assemblies 
of gland packings are generally organised 
on the imprest system. 

This is the most systematic, efficient and 
economical way of buying gland packings 
for all services, and we should welcome 
the opportunity of discussing with you 
your special requirements. 





These rings of packing illustrate a specimen 7-ring balanced assembly. 
For the purpose of this illustration, the diagonal joints of the 
rings are shown located in two positions. In practice, there should 
be three positions approximating to 12, 4 and 8 o'clock. 


a 


\ 





Crane 
| Packing |__ 
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DIKKERS - HENGELO (O) - THE NETHERLANDS 
Value Mabers since 1879 


IN CANADA: DIKKERS, LTD., SCARBOROUGH, ONTARIO 
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Now available to 
the petroleum industry 
anywhere 


Demand abroad by the petroleum industry for 
our industrial instruments and valves is now 
being met by manufacturers well-known for 
precision and quality production. These licensees 
. in England, France, Belgium, Western Ger- 
many, and Italy... help to assure global avail- 
ability of these products and make it possible for 
payment to be made in local currency. 


The year-after-year service record of our 
gauges, safety and safety relief valves, pneu- 
matic transmitters and steel valves has won in- 
creasingly greater preference for these products 
in the United States, Canada and Latin America. 


Now you can specify and readily obtain pre- 
cisely the same reliability and high performance 
for your facilities anywhere in the world. The 
experience, skills and tools of our licensees are 
producing our brands to standards that satisfy 
the most exacting requirements. We recommend 
that you acquaint them with your projects and 
specifie product needs, or write to our Export 
Division. 








IN ENGLAND 


Dewrance & Co. Ltd., London, S.E. 1 
Ashcroft Duragauges 

Ashcroft Pneumatic Transmitters 
Consolidated Safety Relief Valves 
Consolidated Safety Valves 

Consolidated ‘‘Maxiflow’’ Safety Valves 
Consolidated ‘‘Electromatic” Relief Valves 
Hancock 8002 Type 950 Stee! Gate Valves 


IN FRANCE 


M.T.P. — SAPAG, Paris 

Consolidated Safety Relief Valves 
Hancock 1500# and 2500 Steel Vaives 
Hancock 800% Type 950 Steel Gate Valves 
Hancock Steel ‘‘Flocontrol’’ Valves 


IN BELGIUM 


Ateliers Jaspar, S.A., Liege 
Consolidated Safety and Safety Relief Valves 


IN WESTERN GERMANY 


Deutsche Babcock & Wilcox Dampfkessel-Werke, 
Oberhausen (Rhein!) 

Consolidated Safety Relief Valves 

Consolidated Safety Valves 

Consolidated ‘‘Maxiflow’’ Safety Valves 
Consolidated ‘‘Electromatic’’ Relief Valves 


IN ITALY 


Societa Carraro & Co., Milan 
Consolidated Safety Relief Valves 


IN CANADA 


Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Ashcroft Gauges 

Consolidated Safety and Safety Relief Vaives 

Hancock Bronze and Steel Valves 





MANNING, MAXWELL & MOORE, INC. 


Export Division *« Chrysler Building East, New York, New York, U.S.A. 
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Shadow of a new project 


It will be a big project. It will change the 
face of the landscape. It will bring new 













roads, new buildings, new industries. 

It will mean employment and security for 
thousands who never knew such things 
before. It may be a refinery, a chemical 
plant or a new pipeline, but it will be a 
success. The experience and unlimited 
resources of the D. and C. and William 


Press organisation guarantee that. 





Civil, mechanical and chemical 


construction engineers 





Registered & Head Office * 27 Ashley Place * London, S.W.1. Phone: VIC 9751-3 Grams: Demcopress, London. 





TA 9095 
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FAST REPLACEMENT 


When a refinery has to shut down for a 
replacement or repair—that’s the time when 
action and know-how count. 


The special spiral fin unit here shown had to be 
built over a week-end to get a large 
oil refining plant back on stream. 


Such repair and replacement work has added to the 
fine reputation Sun Ship has won through 

years of service in the construction of oil 

refining and chemical equipment of every kind. 






SHIPBUILDING &_DR 


ON THE DELAWARE 


Y DOCK COMPANY 


16) CHESTER, PA. 
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ow-clad Himalaya 
dominated by Everest 9 141-ft 
eak to the Deccan plateau 
the south, Ind present 


triking contra ts of 


population 





HINDUSTAN-—the ancient name for India— In 1951 India put into effect her first Five Year 


meant “the land beyond the Indus River”. . . its 
people came to be known as Hindus. It was the 
lure of India’s wealth that led Columbus and his 
men to discover a New World. 

With area of 1,269,640 square miles and a pop- 
ulation of 377,000,000, India is the second most 
populous nation in the world, and the world’s 
largest democracy. India achieved her independ- 
ence on August 15, 1947, 


Plan of economic development, raising national 
income by about 11 per cent, and achieving self- 
sufficiency in food production. Today a second 
and more ambitious plan is already under way. 
The Stanvac refinery at Bombay, which went on 
stream in 1954, is currently producing over 300 
million gallons of petroleum products annually . . . 
products that help turn the wheels of India’s 
industry, transport, and farm machinery. 


> 


| STANDARD-VACUUM OIL COMPANY 


A name that stands for “‘Progress’’ in the East 


Soe. 





WHITE PLAINS. NEW YORK 


AUSTRALIA + BURMA + CAMBODIA » CEYLON + HONG KONG + INDIA + INDONESIA « JAPAN + KENYA + LAOS » MADAGASCAR 
MALAYA + NEW ZEALAND + PAKISTAN + PHILIPPINES » PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE 
SOUTH PACIFIC ISLANDS + SOUTH WEST AFRICA + TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA + VIETNAM 
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‘Phillips 





SE LAS eet and Aid Processing Engincecs 


CORPORATION OF AMERICA DEVELOPMENT + DESIGN +« CONSTRUCTION 


DRESHER, PENNSYLVANIA 





too, will soon benefit 


I ETHYLENE PRODUCTION... 




















... from SELAS Gradiation® Heating 


A battery of seven Gradiation Heaters is now in the engineering and construc- 
tion stages at Selas, for the new Phillips ethylene plant at Sweeney, Texas, be- 
ing designed and built by Stone and Webster Engineering Corporation. 


Based on previous experience. with Selas Heaters in ethylene service, Phillips 


knows it can expect: 


Operation at the designed capacity from the moment 
of startup. 

“On stream” periods, without shutdown, well in 
excess of 30 days. 


e High conversions and selectivity. 
@ Versatility in processing widely different feed stocks. 


@ Zone Control of heat input, which enables meeting 


any time-temperature curve in pyrolytic or catalytic 
reactions and high temperature preheating. 


( 


@ Uniform heat distribution on the entire tube surface 


extends tube life by eliminating local overheating and 
material degradation at the tube wall. 


Controlled combustion, with little or no excess air to 
cause external oxidation of the tubes. . 
response to controller demand. 


. no lag in 


Send for copy of reprint, “Try the Gradiation Heater for Eco- 
nomical Ethylene Production” and Bulletin 107 “Gradiation 
Heating for Petroleum and Chemical Processing.” 
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Drilling and Workover 
Rig for depths of 7,500 
ft. with 4.1/2” drill pipe 
and with telescoping 105 
ft Kwik-Lift Mast. 


Tuas | 
me alte 


WOODFIEL 





OF ROCHESTER - KENT- ENGLAND 


WOODFIELD 
‘FIELDMASTER’ 


Mobile oilwell servicing 
and Workover Rig with 
double or single pole 


mast. For depths up to 


WOODFIELD HOIST AND ASSOCIATED INDUSTRIES LTD. 


FRINDSBURY WORKS ° ROCHESTER . KENT 
Telephone: Strood 78421 (5 


Telex: 26-2117 WOODFIELDSTROOD. 


Incorporating The Kemworthy Jig & Press Tool Company, London. 


Makers under Licence of Oilfield Equipment 


ANNUAL REFINERY REVIEW, 1956 

















[ 
play a vital part in | 
keeping the oil flowing... 


in the blinding desert dust storms which sweep the area 
of the Iraq pipelines, VOKES filters have twice been chosen 
for the important task of protecting pumping stations and 
ancillary equipment . .. proof indeed of the important 
part which VOKES filtration is playing throughout the 
world in safeguarding plant and machinery from wear, 
breakdown and unnecessary depreciation. Below are 
shown three typical aspects of VOKES protection . . . 
protection which cannot be jeopardized by the non- 
availability of element replacements because 

VOKES FILTERS ARE CLEANABLE. 










































































MICRO-VEE PANEL FILTERS FOR ELECTRIC MOTORS 


Electric motors breathe too! . . . and these VOKES filters have 
proved conspicuously successful in preventing the grave 
damage hitherto sustained during operations in 

impure air conditions. 


VOKES FILTERS FOR ANCILLARY EQUIPMENT 


Compressors . . . portable generators . . . welding sets . . . 
power packs . . . all need protection against the ingress of 
brasive dust, whether by air-intake, lubricating oi! or fuel. 





/ 
7 


VOKES FILTERS FOR STATIONARY DIESEL ENGINE 


LIMITED 


Under abnormal conditions like these, engines have to be 
doubly protected and these large diese! engines are therefore 
fitted with Microvee dry fabric filters for cleaning the intake 








air. Vokes Filters are also specified for atmosp air 
filtration in the ventilating systems of many of the desert 
buildings. 


VOKES LIMITED. Head Office: GUILDFORD, SURREY, ENGLAND 


London Office: 123, Victoria Street, Westminster, $.W.1 © Vokes (Canada) Lid., Toronto @ Represented Throughout the World @ Vokes Australio Pty. Lid.. Sydney 


Vil6A 
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this Avondale product is working for you! 


. in some fashion, some place, some time this Avondale stainless steel propeller will 
push a powerful towboat or tugboat transporting raw material or manufactured goods to 
or from your plant. This Avondale product, like so many other Avondale products, bears 
the mark of excellence, the quality trademark of careful design and manufacture—so 
that, to whatsoever hardships, toil and stress it is driven, it will lead an honorable ex- 


istence as another Avondale product that has satisfied another customer . . . 


AVONDALE MARINE WAYS, INC. 


NE W ORLEANS 











Switchgear 






for Refineries 


Reyrolle has supplied all types of switch- 

gear and control equipment to meet the 
requirements of modern oil-installations 

at: 

CORYTON, GRANGEMOUTH, ISLE OF GRAIN, 
LLANDARCY, NORTHWICH, SHELLHAVEN, 
STANLOW, GEELONG, KWINANA, SARNIA, 
FRONTIGNAN, L’AVERA, SERIA, BOMBAY, 
VENICE, CARDON, MARACAIBO, HAMBURG, 
PERNIS, HAIFA, ABADAN, ADEN, IRAQ, 
and KUWAIT. 


Reyrolie 


A. Reyrolle & Company Limited. Hebburn + County Durham + England 


WORLD PETROLEUM 





~ to eee 


Negra: Fe 


The ever-growing network of pipe lin¢ 
making oil and natural gas widely av 
} , lines have spread through the world’s | 
Th eC Ma rch of In dust y Venezuela and the Middle East. Bechte 


of these de velopments over the entire« 


OIL AND NATURAL GAS 
PIPE LINES 


Today, clients can place full resp 
engineering, procurement and constr 


to initial operation of the completed } 


BECHTEL CORPORATION * Bu 
Los Angeles * SAN FRANCISCO «+ A 


CANADIAN BECHTEL LIMITED > 
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HERE’S HOSE YOU CAN COUNT ON 
WHATEVER THE JOB 


When you need top hose performance and value _— recognized as the leader throughout the entire 

regardless of the job, you can always count on petroleum industry. That’s why you will always 

Hewitt-Robins Hose. It’s engineered to match the __ find it pays to specify Hewitt-Robins Hose for 

toughest operating needs. your needs. It’s safer, lasts longer and is more 
The complete line of Hewitt-Robins Hose is economical. 


HEWITT-ROBINS HOSE 
EXCELS IN... 


Aviation Refueling 
*Acid 
*Air 
*Barge Loading 
Benzol 
Blowout Preventer 
*Fire and Chemical 
*Fuel Oil and Gasoline 
*Gasoline in All Applications 
*Mud Pump Suction 


*Oil Suction and Discharge 


LP Gas: 
Bulk Handling 


*Burner 
*Bottling 
Tank Ship 


Undersea 





*Rotary Drilling 
*Rotary Flexible 
*Sea Loading 

Slim Hole Rotary 
*Steam 

Servall” (All-Service) 
*Water 

*Water Suction 


*Manufactured in U.S.A. 





ws and England . . . France. ae 
PROPANE TANKER HOSE TANK TRUCK HOSE 
wl tC Bi, HEWITT-ROBINS INCORPORATED 
OR a \ INTERNATIONAL DIVISION 





STAMFORD, CONNECTICUT, U.S.A. 


EXPORT DEPARTMENT: NEW YORK !7, N. Y. Hewitt-Robins Incorporated, 370 Lexington Avenue 























: pe . \ CANADA, Montreal, P.Q., Hewitt-Robins (Canada) Ltd., 2052 St. Catherine St., W. 
* = ENGLAND, London W 1, Hewitt-Robins (Great Britain) ttd., 8 Cavendish Place 
7 fa % a \ FRANCE, Paris 2e, Hewitt-Robins Internationale, 9, Boulevard des Italiens 
*, ae ". NETHERLANDS, Amsterdam, Hewitt-Robins (Holland) N.V. Vondelstract 57 





SOUTH AFRICA, Johannesburg, Robins Conveyors (S.A. Ltd., P.O. Box 4736 
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There is a specific A. P. Green Castable 
for every refractory application in the 
Petroleum Field. Methods of installation, 
including troweling, pouring, and “gun” 
application vary with the particular char- 
acteristics of the job. Each A. P. Green 
castable refractory is specifically designed 
to provide the required properties of insula- 
tion, strength, abrasion resistance and 
refractoriness for high efficiency operation. 


For detailed information and recommenda- 
tions write the Engineering Department of 
the A. P. Green Fire Brick Company... or 
call your local A. P. Green distributor. 
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KAST-SET 

A. P. Green KAST-SET is a rapid setting, high 
Strength refractory castable. Mixed with 
water, it takes on a hydraulic bond without 
the application of heat. KAST-SET will not 
shrink, has excellent resistance to abrasion, 
and is ideally suited for monolithic linings. 
It may be used at temperatures up to 2700°F. 


KAST-O-LITE 

A lightweight, insulating castable refractory 

recommended for temperatures up te 2500°F. 
It is used for complete monolithic linings in 

all types of oil stills and heaters, tar stills, 

air heaters, heat treating furnaces, flues and 
stacks, and for furnace hearth insulation. 


CASTAGLE INSULATION NO. 20 
A hydraulic-setting castable for temperatures 
up to 2000°F. Recommended for complete 
monolithic linings and lightweight panel 
construction in oil stills and heaters. 


CASTAGLE BLOCK MIX 

A hydraulic-setting castable insulation for 
temperatures up to 1600°F. CASTABLE 
BLOCK MIX combines the advantages of a 
castable material with low conductivity 
and light weight. 


CRE EIN 


HIGH QUALITY REFRACTORY AND INSULATING CASTASBLES 
ASSURE HIGH EFFICIENCY OPERATION OF PETROLEUM EQUIPMENT 


® pa 
te 


—_-* 


a Green 
REFRACTORY 
PRODUCTS 


rent TR) WORLDS MUSTER 

als 
P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S.A 






Esso Standard Oi| Company's 
fluid catalytic cracking units 
at the Baton Rouge Refinery 


where A. P. Green products are in use. 





PLANTS: 
Mexico, Mo.— Woodbridge, N. J 


IN CANADA: 
A. P. Green Fire Brick Company, Ltd.—Toronto 15, Ontario 


Sulphur Springs, Texas 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 


1956 
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CASTABLES FOR GUN 
APPLICATION 

SK-7 and KS-4 

were designed for use in combination to 
form composite linings in catalytic 
regenerators, reactors, and other petroleum 
equipment. Frequently a lining utilizing only 
SK-7 or KS-4 will fulfill the requirements 

of the job. 

SK-7 

Gun application of SK-7 produces a light 
weight lining with excellent strength and 
insulating efficiency. Ideal lining for ducts, 
flues and breechings 

KS-4 

This strong abrasion resistant castable can 
be gun applied with a minimum of rebound 
loss. Recommended for catalytic regenerator 
linings, stack linings, bubble towers, and 
duct linings exposed to abrasion or corrosion. 
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“Exploration for and development of new crude reserves have proceeded 
vigorously. New refining and transportation facilities have been built 
in many parts of the world. New organizations have entered the indus- 
try and are striving for a substantial share of the market, while longer 
established companies are making strong efforts to hold and increase 
their market positions. Rivalry has spurred still greater research 
activity and has led to further advances in petroleum technology. The 
ultimate beneficiary of all this competition is the consumer.” 


Eugene Holman, Chairman of the Board, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY 


AND AFFILIATED COMPANIES 


22 








(NEW JERSEY ) 


WORLD PETROLEUM 








Easily transported fo . 





a er 
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remote up-country sites 


Butterley Standard-Unit Bridges are in use all over the world 
where transport is difficult, skilled labour scarce or where site 
preparation has to be carried out under adverse conditions. From 
five standard units, all sizes of bridges can be built; the units can 
be sent by any form of transport; site erection is remarkably 


simple and swift with an absolute minimum of equipment. 


| THE @ 308 ee oe & STANDARD-UNIT BRIDGE 


THE BUTTERLEY COMPANY LIMITED RIPLEY DERBY ENGLAND 





London Office: 9 UPPER BELGRAVE STREET 
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PETROLEUM PRODUCTS 





Imagine a marine world 
without oil! 


Hard to do, isn’t it? Yet how much harder it would 

be to live in such a world. In the marine field alone, oil 
has contributed in so many essential ways. It has 
facilitated trade and commerce. It has drawn together 
the community of nations. It has helped people 
everywhere to live better, to progress and prosper. In 
supplying finer marine products to the peoples 

of 67 free nations, and through more than 350 world 
ports, Caltex has for years played a significant role 

in this dynamic industry. 


PARTNER IN PROGRESS 
IN 67 LANDS 


Serving Europe * Africa * Asia * Australia * New Zealand 
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East meets West in Taiwan 


Recently in Taiwan (Formosa), Blaw-Knox This is just another example of the world- 
placed on stream the first Catformer in the wide achievements of Blaw-Knox engineers, 
Orient for its owners, the Chinese Petroleum who are ready to help you in the engineering, 
Corporation. This plant was designed and pro- procurement and construction of a single unit 
cured by Blaw-Knox’s Chemical Plants Divi- or a complete refinery. 

sion, who also supervised erection which was __ i 

completed in the record time of four months. oy 

Chinese labor under the direction of Chinese cd a 
engineers and skilled technicians performed 2{ 


the actual construction work. 


BR. 


SIOEVISE - Pittsburgh 30, Pa. + Ci 


Birmingham, New York, Philadelpi S 
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WHATEVER THE PROCESS 
SATEVER THE PRODUCT.... 


rf It takes a number of complicated processes to 
create beautiful synthetic fabrics from raw crude oil. 
ae The manufacture of petroleum products, and many of the 


basic chemicals used for synthetic fabrics, plastics, 


au and similar products require process heating, and where- 
: ra ever there’s process heating involved, BORN UPFLO*® 
* i HEATERS can be found on the job. 
A If you’re planning the construction or modernization 
a of any facility requiring process heating — whether 
r it’s distillation, catalytic cracking, catalytic reforming, 








desulfurization, vacuum units or that new 
» process still on the drafting board — we urge you to remember 
that BORN UPFLO® HEATERS can do the job better. 








Manufacturers of Direct-Fired Heaters Premafrance 
TULSA, OKLAHOMA Paris 17, France 






26 WORLD PETROLEUM 

















Paint in the hopper 
of a refining mili 


for the OIL INDUSTRY 


Expert knowledge . . . constant research and experiment .. . the 
resources of a world wide organisation these factors are the basis of 
International’s production of paints for the Oil Industry. 

At 23 factories in 16 countries, International technicians are studyins 
the effects of climatic conditions, experimenting with different materials 
and investigating new formulz. They have developed paints that meet 
exact requirements of this industry. 

An example of these ‘tailored’ products is International Aluminium 
Paint — used by oil companies throughout the world. Exceptional leaf 
properties and high light reflection make this International speciality 
perfect product for the external coating of storage tanks and pipe lin 








International will gladly supply particulars of this and other paints on 
request, and cordially invite enquiries on any painting problem 


International Paints Ltd. 


Head Office: GROSVENOR GARDENS HOUSE, LONDON. S.W.! 
TELEPHONE: TATE GALLERY 7070 (15 LINES) 
TELEGRAMS. INLAND: CORROFOUL, SOWEST, LONDON. OVERSEAS: CORROFOUL 


| © 1956 | 


MAIN FACTORY IN U.K. FELLING-ON-TYNE 
ASSOCIATED FACTORIES IN 











AUSTRALIA SYONEY GERMANY HAMBURG NEW ZEALAND wy 
BRAZIL RIO DE JANEIRO ITALY GENOA PAIN 

CANADA MONTREAL ITALY TRIESTE SWEDEN 

CANADA VANCOUVER JAPAN OBE 5 

DENMARK COPENHAGEN MEXICO MEXICO CITY U.S.A 

FRANCE LE HAVRE NORWAY BERGEN VENEZUELA 
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HARSHAW CATALYTIC CHEMICALS 
has the facilities for producing carload quantities of SUPPLIED BY HARSHAW 
PREFORMED CATALYSTS Aluminum Nitrate Cobalt Nitrate 
cn ft cpus puna iain Copper Nitrate Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganese) 
Hydroforming Dehydration Nickel Carbonate Nickel Formate Nickel Nitrate 
Cyclization — Desulphurization Nickel Sulfate Sodium Methoxide Zinc Nitrate 
Oxidation Alkylation 


Dehydrogenation Isomerization 


‘ Our experienced technical staff will 
Hydrogenation 


assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel- 
opment or production stage, a dis- 
cussion with us may prove beneficial. 





Write for FREE Booklet, “HARSHAW CATALYSTS” 


HARSHAW 
> rg THE HARSHAW CHEMICAL co. 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago « Cincinnati « Cleveland + Hastings-On-Hudson, N.Y. * Houston « Los Angeles 
Detroit + Philadelphia + Pittsburgh 
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For all refinery insulation jobs look to... 


FIBERGLAS 


KAYLO?} Heat Insulations 


New! KAYLO-20 (Pink)—Designed for all extra-high temperature 
applications including catalytic cracking units, refractory wall 
































Up to 1800° F 


on backing for furnace and boilers, and fireproofing of piping, equip- 
: <4 ment and vessel skirts. Available in a complete range of thick- 
nesses for iron pipe and copper tubing from *%,” to 39”, and in 
mA” y blocks and beveled lags up to 18” x 36” x 3” thick. 
Up to 1200° F —— KAYLO (White) — Top efficiency in their temperature range and 


available in the form of : KAYLO pipe insulation, KA YLO beveled 
lag for oversized pipes, KAYLO heat insulating block for flat 
surfaces. 


Dimensionally stable under moisture ... Superior “k’”’ factor ... Can be 
cut right on the job... Suitable for nesting pipes of different diameters 


—— AEROWRAP* Pipe Insulation 

No inventory problem . .. one product wrapped to fit all pipe sizes 
in any desired thickness — Freight savings . . . one compression- 
packaged roll will do the same job as many bulky cartons of con- 
ventional molded insulations — No breakage . . . because of its ex- 
ceptional resiliency AEROWRAP absorbs great shock and pres- 
sure without damage — Easy to apply .. . quickly, economically 
installed ; no skilled labor required. 


FIBERGLAS PF Pipe Insulation 

First in efficiency among molded materials within its temperature 
range. Offers equal performance with lesser thicknesses of ordi- 
nary pipe insulations. 





And to reinforce 
protective enamel 
on underground pipe 


Underground Pipe Wrap Products 


COROMAT*, new improved reinforcement adds high strength to 
enamel; OUTER WRAP, for exterior protection of enamel. 


Helps protect lines against corrosion, increases resistance of enamel 
to shock, high temperature sag and cold flow .. . Whether your lines 
run underground or underwater, over deserts or mountains, 
COROMAT more than doubles the impact resistance of ename! 
coating ... It greatly increases the resistance of the enamel to soil 
stresses and penetration. 


Take advantage of the superiority of FIBERGLAS! 
Get in touch with our local distributor, or write us 
direct for further details on FIBERGLAS Products for 
the Petroleum Industry. 

OWENS-CORNING FIBERGLAS CORPORATION 


International Division 
16 East 56th Street, New York 22, U.S.A, 


He eee eee tt teketia tbe ba bebe tettebetedededebetitedeketetebebe dobbebeieiettutuhehsttuh dint netinnitias 


I: I B kK RG | Wa’ S ... the right product at the right 


price for every refinery job 


*Trademarks of Owens-Corning Fiberglas Corporation {Trademork 
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PROVEN SAFE, ECONOMICAL, 
DEPENDABLE IN USE! 
USED ALL OVER THE WORLD 














wiggins floating roofs 


By GENERAL AMERICAN 


The Wiggins roof floats on the surface of a stored product and the triple 
seal protection turns practically all pumping and standing losses into 
savings. Simple design keeps maintenance low. Tested and approved 
under all weather conditions. 

Only the Wiggins Floating Roof has all the specifications which 
30 years’ experience has proven necessary for best performance. 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
Export Division: 380 Madison Avenue, New York 17, New York 


Write to Export Division for full information and the name of your nearest representative. 


LICENSEES 
Etabits. Delattre & Frovard Reunis Sanson Vasconcellos 
39, Rue de la Bienfaisance Comercio e Industria de Ferro S.A. 
Paris, France Rua do Carmo 43-5° Andar 
Breda Elettromeccanica e Locomotive, Rio de Janeiro, Brazil 
S. P.A. Tsukishima Kikai Company, Lid. 
Sesto San Giovanni 9, 5-chome, Tsukishima-dori, Chuo-Ku 
Milan, Italy Tokyo, Japan 
Ashmore, Benson, Pease & Co. Toronto lron Works Ltd. 
Stockton-on-Tees, England 629 Eastern Avenue 
AE. Geoduta Ltd. Toronto, Ontario, Canada 
47 Forsyth Street, Glebe Taiwan Shipbuilding Corporation 
Sydney, Australia P.O. Box 19, Keelung, Taiwan (Formosa) 
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THE STEEL TUBE AGE 


S & L steel casing, 


93-inch outside diameter, 
being prepared for stringing at a location 
of Imperial Oilfields Ltd., Alberta, Canada 


STEWARTS AND LLOYDS LIMITED 


Glasgow Birmingham - London 


[ Sal | 
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Flameproof Motors for the Oil Industry 





A Metrovick 250 h. p. 1480 
r. p. m. Flameproof Squirrel 
Cage Motor—one of four sup- 
plied to the Kwinana Oil 
Refinery. 


Oil wells and refineries throughout 
the world rely on M-V equipment. 
Metrovick experience of motors and 
their proper application covers all 
drives in the oil industry, from drill- 
ing to refining. Some of the refineries 
using Metrovick motors are the 
Grangemouth Petroleum Refinery, 
Ltd., Shell Stanlow Refinery, Esso 
Refinery, Fawley, Trinidad Lease- 
holds Point-a-Pierre Refinery, B. W. L., 
and (illustrated) British Petroleum 
Company's Refinery at Kwinana, 
Australia. 









special arrangements were put in hand 
yuarantee that these motors were 
vered to meet site requirements. 











This photograph shows the four Metrovick Flame- 
proof Motors driving kerosene pumps at Tank 
Farm Pumping Station No. 3. These motors are 
fitted with constant-level oil lubricators. 








METROPOLITAN -VICKERS 


Member of the A. E. I. group of companies 
J/0501 


WORLD PETROLEUM 





Lower investment in Recycle Equipment 


with Multiple Stage Cascade Reactor 


With more and more refiners expand- 
ing their alkylation capacity, atten- 
tion is focussed again on the equipment 
economy and isobutane efficiency of 
M. W. Kellogg’s cascade reactor as 
compared with earlier jet-type 
systems. 

In a 2,500 BPD alkylation plant, 
for example, Kellogg’s five-stage de- 
sign reduces the number of reactors 
required from four to one! Instead of 
the approximate 12,800 BPD of iso- 
butane recycle needed for the four 
individual reactors, Kellogg’s single 
reactor requires only 4,500 BPD 
recycle! 

In addition, the isobutane tower is 


reduced from 13% to 7 feet in diam- 
eter. Exchangers, condensers, reboil- 
ers, pumps, piping, and other auxil- 
iary equipment are proportionately 
smaller. And one centrifuga. com- 
pressor replaces three reciprocating 
machines. 

M. W. Kellogg welcomes the op- 
portunity to discuss with you the 
improvements it is continuously mak- 
ing in its alkylation techniques. 
Recent examples are a cascade reactor 
with seven reaction zones, and the new 
bauxite process—developed jointly 
with D-X Sunray Oil Company 
which reduces corrosion and fouling 
of fractionating units. 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 


A SUBSIDIARY OF 


The Canadian Kellogg Company Limited, Toronto ¢ Kellogg International Corporation, I 
Kellogg Pan American Corporation, New York ¢ Companhia Kel 
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PULLMAN INCORPORATED 


gz Brasileira, Rio de Janets 
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ALL AROUND THE WORLD ...YOU WILL SEE 


Forgive us for paraphrasing a trite slogan 
but actually “The sun never sets on a 
Procon construction project.’’ From a 
retinery in Australia to a petrochemical 
plant in England, the world around .. . 
Procon is building. 

The broad experience gained, the highly 
skilled personnel developed in Procon’s 
wide-spread arena of operation, can be 


PROCON BUILDING 





harnessed to your construction problems 
—to give you full confidence in a job done 
rigidly to specifications and time re- 
quirements. 

Our engineering staff will be glad to 
explain specifically how Procon’s complete 
design, engineering and construction serv- 
ice can provide so satisfactory an answer 
to your building requirements. 


1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U.S.A. 














WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


PROCON (Coscacée) 


LIMITED 
40 ADVANCE ROAD 
TORONTO 18, ONTARIO, CANADA 


PROCON (Geeac- Fritzie) 


LIMITED 
BUSH HOUSE, ALDWYCH 
LONDON, W.C. 2, ENGLAND 
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Superior 
centrifugal pumps 
in the Currency 

of your choice 
through Pacific’s 
manufacturing 
affiliates 

in Europe 





Sterling Area PaAciFIC-PULSOMETER Pumps 


Known in petroleum refineries thru- 
out the world for their unexcelled 
performance, Pacific pumps may be 
procured in Pounds Sterling, Francs 





or Guilders. Satisfactory arrange- 
ments for any exchange can be 
made through Pacific Pumps, Inc. or 


one of its licensed manufacturers. 


In addition to offering the conveni- 
ence of European currency, these 
affiliates can and will give prompt 


efficient 
Dutch Guilder Area 


service... 
whenever 

itis required. Staffed by experienced 
engineers and skilled workmen, each 
of these organizations can furnish 
engineering and manufacturing as- 
sistance with a minimum of delay. 


For superior centrifugal pumps in 
the currency of your choice — and 
prompt efficient service — 


THE NAME TO REMEMBER IS... 


PACIFIC 





The Pulsometer Engineering Co., Ltd. 
Nine Elms Iron Works; Reading, England 


| G 


PACIFIC-STORK Pumps 
Koninklijke Machinefabriek Gebr. Stork & Co., N. V. 
‘*‘V.M.F.’’ Hengelo (O), The Netherlands 


e° 9@e 








French Franc Area PaciFic-BATIGNOLLES Pumps 


Write for illustrated bulletins. 


PACIFIC PUMPS INC. 





Batignolles — Chatillon 5—Rue de Monttessuy 
Paris (7e), France 


HUNTINGTON PARK, CALIFORNIA, U.S.A. 














Accurate analytical batch distillations 
ensured by the ‘PYREX’ Oldershaw Column 


We repeat, the ‘PYREX’ Oldershaw perforated plate 
Column ensures accurate analytical batch distillations. 
Moreover, it is easy to operate, has low H.E.T.P., and is 
suitable for corrosive liquids. 


Is of especial value for the analysis of hydrocarbon mix- 
tures, combines low operating hold-up per theoretical 
plate, and a negligible static, or non-drainable hold-up, 
with a high capacity or reflux note. 


The ‘PYREX’ Oldershaw Column is constructed of a 


series of perforated glass plates sealed into a tube. Each 
plate, with its exactly positioned holes of uniform bore, 
has a baffle to direct the flow of liquid, a weir to maintain 
a liquid level in the plate, and a drain-pipe. The first plate 
serves as the reservoir necessary to maintain a liquid seal 
for the drain-pipe from the first of the plates above. 


Made of 1” or 2” diameter plates, to suit the specific 
application, the column has a silvered and evacuated 
jacket with expansion bellows and window. Every appara- 
tus is tested fully at our works before despatch. 


Manufactured by James A. Jobling & Co. Ltd. from ‘PYREX’ Brand Glass. 
Now purchased by a number of the major Oil Companies in Great Britain. 


ENQUIRIES WILL BE WELCOMED 





THE ONLY MAKERS OF ‘PYREX' 


JAMES A. JOBLING & CO. LTD. 
Wear Glass Works, Sunderland, England 





BRAND GLASS IN THE UNITED KINGDOM 
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with... 
OCECO V-130 Conservation Regulators 


Exclusive construction assures tight leak-proof closure 
fully up to operating setting — quick opening — and 
extremely high flows even at low pressures. 


V- i Regul id 
Oceco 130 Conservation Regulators provide PRESSURE BALANCED CONSTRUCTION. 


greater flow capacity, size for size, and pressure for Toth pressures 
















ressure, specially at low pressures than ever available exerted on both 
P » Spe y , P : sides of the pliable 
before. Our exclusive Construction prevents vapors heat and cold re- 


sistant membrane 


from escaping at less than set operating pressures. beep membrene cl- 





Positive flexing action of the membrane, held under ways under aoe 
4 : : —assuring tig 
tension, peels off and breaks away any icy formations, seating fully up to 


operating setting — 


preventing freeze-ups. These valves bring never before and positive flexing 


secured all weather economy and dependability to the action that peels 
: : $ ry away icy formations 
conservation of volatile products stored in cone, preventing freeze- 


. : F ups. 
round, flat, lifter or expansion roof tanks. Write for : 


Bulletin No. 522. It gives full details! 


THE JOHNSTON & JENNINGS CO. 


4700 West Division Street * Chicago 51, Illinois 
Division of PETTIBONE MULLIKEN CORPORATION 
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It’s no Coincidence... 









8. Sei tntia 2 —world’s 
plus — —world’s 


ee passenger ime e U. 
largest warship...The USS S.N 
his atomic submaring= x 


leaders im to Mobil for the 


Mobil Tie Off in Progress, Performance and Protection 








SOCONY MOBIL OIL COMPANY, INC. 


and Affiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 


ae 
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VALVES 
AND FITTINGS 
FOR THE OIL 
AND ALLIED 
INDUSTRIES 





Specialists in the manufacture of: 
CAST STEEL AND FORGED STEEL 


WEDGE GATE VALVES *« SWING 
CHECK VALVES 


GLOBE & ANGLE STOP VALVES 
SCREW DOWN STOP 
VALVES « METER VALVES 
LIQUID LEVEL GAUGES 
PRESSURE GAUGES 





All types 

of Oil Valves 
and Fittings for 
CRACKING PLANT 
STORAGE TANKS 
REFINERIES, ETC. 





SYDNEY SMITH & SONS 


(NOTTINGHAM) LTD. 


BASFORD WORKS, EGYPT RD., NOTTINGHAM, ENG. 
PHONE: NOTTINGHAM 75031 /2/3 CODE: A.B.C. 5th EDITION 





GRAMS: “SMITHS, NOTTINGHAM”. S$) 
London Office: WHITT & CHAMBERS LTD. WY 


6 LYGON PLACE, LONDON, S.W.|, “ENGLAND 
PHONE: SLOANE 7294/5 GRAMS: WHITCHAM SOWEST, LONDON 
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>< pumps for oil refining and oil transportation 


ZAP Ll \\ FON IM RS 


J. P. HALL AND SONS LIMITED PETERBOROUGH ENGLAND 
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Three H & W-Cooper-Bessemer compressors, each 
driven by an ‘H & W’' S-cylinder, 4-stroke turbo- 
charged Diese! engine of 1,000 b.h.p. at 300 r.p.m., 
installed in a gas plant at Paccal in the outskirts of 
Sydney, N.S.W. 


They are used to deliver rich natural gas through a 
pipeline to Sydney gasworks where it is blended with 
ordinary coal gas for town distribution. 





HARLAND & WOLFF 8SELFAST: QUEEN'S ISLAND (HEAD OFFICE) LONDON OFFICE: 9 WHITEHALL, LONDON, S.W.I 


e VV hiteha 68} 


LIMITED Telegrams Harlandic, Belfast." Telephone: 58456 Telegrams Harland Telept 
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W: are proud to announce 


that we have recently been awarded the contract for the design 
and procurement of the largest single addition to crude throughput 
capacity ever made in the history of the world’s refining 

industry. This contract is for two 80,000 BPSD crude distillation 
units to be constructed at Mena-al-Ahmadi for the Kuwait Oil 
Company Limited. In addition to these plants we are engineering 
three crude distillation units for other clients. 

The combined throughput capacity of the five installations 


exceeds 400,000 barrels per day. 
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7S; ALDWYCH, LONDON, Ge 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chémical Industries 
Affiliated with STONE & WEBSTER ENGINEERING GORPORATION Badger Process Division, U.S.A. 
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You buy the Skill and Know-How of SPECIALISTS when you purchase 


CAIMCO 


STAINLESS STEEL PIPE FITTINGS 

















THE Chualily LINE 
IN STAINLESS 


| 





The experience and facilities of Camco are devoted 
entirely to Stainless . . . insuring a quality product. 


Shown are a few of the wide range of Stainless 
Fittings available from stock. 


SCREWED END FITTINGS FLANGES TO ASA STAND- 
150, 2000, 3000 and 6000 LB. ARDS 150, 300 and 600 LB. 


BUTT WELD FITTINGS Sched- 


SOCKET WELD FITTINGS ules 5, 10, 40 and 80 


2000, 3000, 4000, and 6000 LB. 


FLANGED FITTINGS To MSS 
FLANGES TO MSS STAND- Standards for Corrosion Re- 
ARDS 150 LB. sistant Flanged Fittings 








SCREWED ¢ FLANGED ¢- WELDING 
One source for all your Stainless Steel Fitting Requirements 





REPRESENTED IN CANADA BY 


ALLOY METAL SALES LIMITED 


Distributors of Stainless Alloys and Aluminum 
181 Fleet St. East, Toronto 2, Ontario « 1980 Sherbrooke St. West, Montreal 25, P.0. « 20 Montcalm St., Winnipeg 5, Man. 
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ASCENDING & DESCENDING GASES (IN °F) 





Here are the facts! 


The first vertical cylindrical heaters provided even cir- 
cumferential heat input, but vertical flux distribution 
varied considerably, from high transfer at the bottom 
of the tubes to low rates at the top. Improvements in 
design during the past twenty years have overcome 
this difficulty, by providing proper firebox proportions, 
a reradiating cone, and burners specifically designed 
to the requirements of the furnace. 

It is significant that only Petrochem-Isoflow furnaces 
incorporate all three of these critical items of design. 

The small, hot cone tip reradiates to the tubes, across 
a considerable distance. Because of the conical shape 
employed, each higher element of the cone is of larger 
area, and closer to the tubes than the section below. 
These factors compensate for decrease in cone tempera- 
ture from tip to base, provide relatively constant 
radiant heat transfer over entire upper tube length. 

The cone also serves to divert flue gases along the 
upper ends of tubes, which adds convection heat trans- 
fer over this length. It also initiates a high rate of fire- 
box recirculation of combustion products, by cooling 
the gases in their passage across the tubes. 

Being cooler, and therefore heavier than the rising 
gases in the center of the firebox, the gases adjacent 
to the tubes fall to the bottom of the heater by thermal 
siphon effect, increasing the heat input to the rear of 
the heating elements by convection. The descending 
gases also serve as a buffer between hot gases and the 
lower ends of the tubes and dilute the products of com- 
bustion. The special burners, by developing a symmet- 
rical flame pattern, contribute to the equality of heat 
distribution over the entire radiant tube length. 

Of the design features mentioned above, the cone is 
of the greatest significance because it is essential to 
even radiant heat distribution. 

Experienced operators know that even heat distribu- 
tion improves product quality, decreases tube deteriora- 
tions, results in longer, trouble-free operating cycles. 





se (* : » TY = e 
The Vata Shown née Vrawings 


are ACTUAL PERFORMANCE RECORDS 


To check radiant flux distribution in Petro-Chem fur- 
naces, exhaustive tests were made under actual operat- 
ing conditions; some of the results of these tests are 
indicated in the two adjacent drawings. 

Left: Plot of isotherms in a Petrochem-Isoflow firebox, 
illustrating the uniformity of firebox temperature. 
Right: Plot of flue gas flow patterns and velocities, dem- 
onstrating the high gas recirculation rates. 

Both of these phenomena are the result of proper fire- 
box proportions, the two-fold action of the cone, and 
symmetrical flame pattern. 
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Provide EVEN HEAT Distribution ! 





In addition to even heat distribution, other all-impor- 
tant factors which determine the value and efficiency 
of processing furnaces include: 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR 
HAZARDOUS AREAS x 
SIMPLICITY OF DESIGN 
AND CONSTRUCTION 
EXCESS DRAFT FOR 
HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF at 
LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 





In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved more economically desirable 
by any comparison. 


th Vi 


hm EEE 








UNLIMITED IN SIZE CAPACITY DUTY 





PETRO-CHEM DEVELOPMENT COMPANY, INC. 





122 East 42nd Street, New York 17, N. Y. 


REPRESENTATIVES 

Rawson & Co., Houston * William H. Mason Co., Tulsa * Lester 
Oberholtz, Los Angeles * Faville-Levally, Chicago * D. D 
Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett 
& Durgin, Boston * G. M. Wallace, Denver & Salt Lake City 


International Licensees and Representatives 
SETEA SA. Comercial industrial, y de Estudios Tecnicos, 
ree ee Me ee eee 


Venezuela * Birwelco Ltd., Birmingham, England * Societe 





Anonyme Heurtey, Paris, France * Societe Anonyme Belge, 


Liege, Belgium * Hvertey Italiana $.P.A., Milan, Italy 


DESCENDING GAS VELOCITIES IN FT./MIN. 
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Its Easy with umicor 


TO AVOID 
CONTAMINATION OF 
PIPE LINE PRODUCTS 


You get complete freedom from product contamination and 
at the same time economical protection for your pipe line 
when you use UOP UNICOR. 


UNICOR is added only at the points of product entry, is 
distributed uniformly over the entire internal surface and 
effects 100% protection. 


UNICOR is inexpensive to use, too. Actually, only one or 
two molecules of UNICOR are required for every 1,000,000 
molecules of gasoline. This makes UNICOR’s cost only about 
$0.0005/bbl. of pipe line product. There are additional 
savings, too, in reduced scraper-cleaning and filter replace- 
ment costs. 


Our technical staff will be glad to assist you in the design, 
installation and operation of a UNICOR system of protection. 
Write us for information and samples. 








gn, 
PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 


Kieme Wacie), [eltil, Be te7 vs) 


: Sf oP DES PLAINES, ILLINOIS, U.S.A 
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Giant new Tidewater refinery 
selects Byron Jackson pumps 


for 400 MGD service 
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Tidewater Oil Company's new Delaware Flying A Refinery is one of the 
world’s largest new refineries. This giant refinery—15 miles south of 
Wilmington —will use more than 16 million gallons of water per hour. To 
accomplish this mammoth pumping job, Tidewater and C. F. Braun & Co 
(engineers and constructors) selected nine BJ 2000 hp vertical river intake 
pumps, with provision for installation of three more units 


BJ Pre-Tested the Actual Installation 


Because of the special intake system and the untested hydraulic problems 
involved, it was decided to pre-test the actual pumping conditions. A 
scale model intake installation —including nine pumps —was constructed in 
Byron Jackson's Los Angeles hydraulic laboratory. Actual field operations 
were duplicated in this model. All tests confirmed the correctness of 
engineering and pumping specifications. In addition, before delivery, Byron 
Jackson performed exacting hydraulic tests on each of the nine pumps 
These giant pumps tested to an 89.5% efficiency! 

Each BJ pump will be driven by a 2000 hp electric motor at 600 
rpm against a total head of 184 feet. Because of the brackish salt water 
pump cases, columns and impellers are made of high alloy stainless steel 
TWO STAGE BJ PUMP shown with- 
: out discharge head and motor. 





SPECIAL ENGINEERING REPORT 
AVAILABLE: 

A special engineering report 
with detailed flow diagrams 
and color photographs is 
available. Also, a factual 
full-color motion picture report 
can be arranged on request. 


Byron Jackson Pumps, inc. 


A Subsidiary of Borg-Warner Corp. 
P.0. BOX 2017A, TERMINAL ANNEX + LOS ANGELES 54, CALIFORNIA 
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KETJEN 
AMSTERDAM KETJENCAT 


CATALYST DIVISION m.s. fluid cracking catalyst 


KETJENFORM Rellroadcars provided 


. with special unloading devices 
> guarantee quick unloading 
m.s. fluid hydroforming catalyst without dust losses. 


®@ The KETJEN Feeding Device 
gives a steady controlled flow 

of catalyst from your hopper 

into the catcracker. 


® The KETJEN Weighing Device 
permits an accurate measuring 

of the quantity of catalyst 

feeded to the catcracker. 


@ KETJEN’s Service Engineers 
will gladly visit you to discuss 
any problems connected 

with catalysts. 


® KETJEN’s Laboratories 
are at your disposal to 
carry out tests on catalysts. 


@ Other types of petroleum 


catalysts are included in 
our expansion program. 


NEDERLANDSCH VERKOOPKANTOOR 
voor CHEMISCHE PRODUCTEN N.V. 


Apply to: 
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ELECTRIC MOTORS 
CENTRIFUGAL PUMPS 
A.C. GENERATORS 


FOR ALL PURPOSES 
FROM OILFIELD TO REFINERY 





This pump was designed 
for a duty of 1,400 g.p.m. 
against a 1,965 ft. head. It is driven 

at 1,480 r.p.m. by a Mather & Platt 
flame-proof, direct-on started, squirrel- 
cage motor of 1,000 h.p., 6,000/6,600 V 
supply, with a starting current of four 
times full-load current. 


A duct-ventilated alternator coupled to a 
steam turbine through gearing. The alter- 
nator is rated at 2,500 kVA, 2,000 kW, 

3,000/3,300 V, 1.500 r.p.m. 


Mather & Platt PARK WORKS, MANCHESTER, 10. 


LIMITED 


LONDON OFFICE : 





PARK HOUSE, GREAT SMITH STREET, 
LONDON, S.W.1. 
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BULL'S METAL 


SPECIALISTS 
IN 


PROPELLERS 





AND 





7 SHIP'S WINDOWS 


BULL'S METAL & MARINE LTD 


YOKER, GLASGOW, W.4. London Office: 69, Old Broad Street, E.C.2 
Phone: Scotstoun 2218-9-20 Phone: London Wall 2648 




















REFRACTORIES . . . for petroleum refineries 


The period of “on stream” operation of refinery equipment 
is the period of profitable operation. To keep time down to 
the bare minimum during turn-arounds, General Refrac- 
tories maintains stocks strategically located in plants 
and Company and dealer warehouses throughout the 
world that can be called upon for fast delivery. 


And General Refractories Company—with a complete 
range of products including castables, plastics, ramming 
mixes, fire brick, mortars, insulating brick and insulation 
—is anxious to have one of its qualified representatives on 
hand for consultation when your refractory repair or new 
construction begins. 


GENERAL REFRACTORIES COMPANY + PHILADELPHIA 2 
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16 
, complete 
refineries 












“i at Turku, Finland. . 


' ay 
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. Refinery for B. P. M. 
at Cardon, Venezuela. 


2. Refinery for Koppartrans Oljeaktiebolag 
at Gothenburg, Sweden. 


3. Refinery for Venezuela Gulf Refining 
Company at Puerto La Cruz, Venezuela. 


> 


Refinery for Societe Generale des Huiles de 
Petrole at Dunkirk, France. 


- “Portable” refinery for U. S. Navy 
Department. 


6. Lube oil refinery for Cit-Con Oil 
Corporation at Lake Charles, Louisiana. 


i) 


N 


. Refinery for International Refineries Inc. 
at Wrenshall, Minnesota. 


8. Refinery for Vacuum Oil Company Ltd. 
at Coryton, England. 
9. Refinery for Burmah-Shell Oil Company 
at Bombay, India. 
10. Refinery for Standard-Vacuum Oil Company 
at Bombay, India. 
| 11. Refinery for Standard Oil Company 
(Indiana) at Mandan, North Dakota. 
12. Refinery for Suntide Refining Company 
at Corpus Christi, Texas. 
13. Refinery for Commonwealth Refining 
Company at Ponce, Puerto Rico. 
| 14. Refinery for Esso Standard Oil Company 
at Antwerp, Belgium. 
| 98. Refinery for Caltex. 
et Visakhapatnam, India. 
16. Refinery for Neste Oy 


> 


In the past 10 years alone, Lummus has com- 
or is currently working on 16 complete 
refineries. Combined, they represent a large 
of the refinery capacity constructed 
the last decade. 
But complete refineries are only part of the 
Lummus story. Separate units for any and all 
of refining from distillation to petro- 
chemical production have been designed, engi- 
neered and built by Lummus — as additions to 
existing installations or as integral parts of new 
n. 

In the past 50 years, Lummus has added over 
700 petroleum and chemical plants and installa- 
tions to the world’s total. Think of Lummus 
when planning your next project. 

THE LUMMUS COMPANY, 385 Madison 
Avenue, New York 17, N. Y. Engineering & 
Sales Offices: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales 
Offices: Chicago, Caracas. Heat Exchanger Plant: 
Honesdale, Pa. Fabricated Piping Plant: East 
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aw vean 20 Night view of Cities Service Company’s refinery 

, at Lake Charles, La. Photograph is by Fritz Henle. 
Sales Representatives: * . ; 
yee Color plates are reproduced through the courtesy of the 
R. E. Slimermeyer editors of Service, house magazine of Cities Service Company. 
604 Fifth Avenue Shown in the photograph at the left foreground is a 
(Tel. JUdson 6-4820) 


heater for the vacuum unit, the tower for which is 
immediately behind and to the left. The box-type heater 

at the right is a booster furnace for the topping unit. 

Two of the plant’s cat crackers are seen in the background. 
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O. F. Cozier, Mid-Continent Advertising 
Manager, 305 Daniel Bidg. 
(Tel. Diamond 3-1335) 


World Petroleum is published 
by Mona Palmer, Trustee 
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ALL for 434% 
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Three words say why you see us around so many rigs. ELECTRICAL 

We are there in the same “all for oil” spirit that helped WELL SERVICES 
shape ‘your career. Halliburton long ago dedicated =~ oe 
itself to serving the oil industry...and adopted the dashes 

policy of service beyond the fee, service above all. _ ___ FRAGTURING eae a : 
The ways we serve you “all for oil” are necessary, CEMENTING SERVICES 

important and closely integrated... for each one helps _ $$ 

the other put more oil in your tanks. And the ways DRILL STEM TESTING 

we serve you are constantly improving through new ry P 
developments in tools, techniques and technology... : ree ene 2 
the result of Halliburton’s tremendous research pro- CEMENTING 
gram. This makes research, “all for oil,” our most EQUIPMENT 
important service. iontacten—aiian seaaginaniliost 
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HALLIBURTON OIL WELL CEMENTING COMPANY 


DUNCAN, OKLAHOMA 


PROGRESS !1N SERVICE THROUGH RESEARCH 
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Refining Industry Faces Changes 


iv me the record appropriations of the oil in- 

dustry for expansion of its operations during the 
current year apply to all branches including explora- 
tion, production, transportation and marketing, special 
significance is attached to the processing changes 
being introduced to meet octane requirements of new 
automobiles. A virtual revolution in motor fuel manu- 
facturing and handling seems imminent. 

First gun in the marketing revolution came shortly 
after compression ratios and horsepower ratings of 
U. S. 1956 model cars became known. Sun Oil Co. 
made a drastic departure by announcing the installa- 
tion in Florida of a multi-grade dispensing pump serv- 
ing five different grades of blended gasoline ranging 
from 94 to 101 o.n. More recently Esso Standard Oil 
Co. announced that it would offer to consumers in a 
number of cities a third super-fuel grade of gasoline 
with an octane rating above 100, priced at three cents 
a gallon above the current quotation on Esso Extra. 
In the United Kingdom, Shell Mex-B.P. Ltd. has be- 
gun marketing 100 o.n. fuel to permit high compres- 
sion engine development there. 

The new policy was adopted because about 20% of 
1956 U. S. cars do not operate satisfactorily at opti- 
mum spark advance on 96 o.n. premium fuel. Looking 
to the future, it was felt that new “hot” cars in 1960 
may have a compression ratio of perhaps 11:1 and 
that the average new car will be in the 10:1 range. 
Octane requirement probably will be around 100. 

The fact that compression ratios have increased as 
much in the past three years as in the previous fifteen 
suggests that the 100 o.n. estimate for the average 
1960 car is on the conservative side. The June survey 
of Ethyl Corporation in 53 U. S. cities showed an 
average premium fuel rating of 97 o.n., with 11 cities 
averaging as high as 97.5. This compares with an over- 
all average of 95.6 a year ago. 

Concurrent with the rise in compression ratios has 
been a comparable increase in engine horsepower. 
The 1938 average was 113 hp in U. S. passenger cars 
and in the next 15 years there was an increase of only 
20 hp. In the past three years, however, the power 
rating rose to 207. In the same period, power brakes 
and power steering were applied to about 27% of the 
new cars and transmissions became automatic. 

The rapid change in automobile power plants really 
began in 1949 when commercial versions of the 
Kettering engine were installed in stock cars. The 
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high-compression V8 motor has increased relative fuel 
economy a third although mileage is not up impres- 
sively because of the new driver conveniences and 
greater car weight. 

Refiners face drastic changes in their procedures to 
meet anticipated car requirements. Catalytic cracking 
already has virtually eliminated thermal cracking in 
the United States. Capacity of catalytic reformers has 
reached about a million barrels per day. These pro- 
cesses now must be supplemented by others. Catalytic 
reforming is being modified by new techniques and 
new catalysts to improve results. Light paraffin hydro- 
carbons are being isomerized in a few plants. Alkyla- 
tion capacity is now nearly 300,000 b/d. 

Studies of the knock behavior of certain hydro- 
carbons in the motor fuel range have indicated that 
pool gasoline can be greatly improved by their re- 
moval. Result is the application of superfractionation 
methods to separate these hydrocarbons for further 
processing, sale as special naphthas or use as com- 
ponents of jet or gas turbine fuels 

Processes which change the characteristics of the 
lighter hydrocarbons are proving to be especially in- 
teresting at this time since new cars appear to give 
better performance on fuels which have a smaller dif- 
ferential between octane ratings by Motor and Re- 
search methods. Technologists in the two industries 
now are reviewing the whole subject of anti-knock 
rating. The 0-100 Research octane scale particularly 
is unsatisfactory because motor fuels exceed the rat- 
ing of pure iso-octane. 

Automotive manufacturers are studying various 
means of adding mechanical octanes but no observer 


_ thinks that mechanical octanes will be used to lower 


motor fuel requirements. Fuel injection, for example, 
can add five mechanical octanes but, even if adopted 
by the industry, we cannot look forward to a 95 o.n. 
premium fuel. Gas turbine development is under way 
but is not expected to become commercially important 
for at least a decade. 

Esso has estimated the cost to the U. S. industry of 
producing 100+- o.n. super fuel at $1.6 to $3 billions de- 
pending on whether the two-or three grade system is 
adopted. This is, of course, in addition to the capital 
requirements of meeting growth in demand 

In the following pages are published discussions of 
new process developments and how they may be em- 
ployed to satisfy the appetites of tomorrow’s cars 
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VJ el of UOP Rextorming unit. 


AURORA Completes World’s First 


Commercial Rexforming Unit 


bye first commercial UOP Rexforming 
unit is on stream at the Detroit refinery 
of the Aurora Gasoline Company. It is pro- 
ducing a debutanized, 410°F. end point 
gasoline rating 98 Research octane number, 
clear, The Rexformate rates nearly 102 
octane (CRC extended scale) when leaded 
to 3 ml. tetraethyl lead per gallon. 

Aurora’s new unit was converted accord- 
ing to Universal Oil Products Company 
design from an existing 7000 b/sd (reactor 
charge) Platforming unit. The refinery staff 
erected the required solvent extraction and 
associated facilities, completing the tie-in 
and also a necessary catalyst change in 
one six-day period. After the tie-in, the 
unit continued to operate as a Platforming 
unit until preparations were complete for 
shifting to Rexforming operation. At the 
time of the shift in operation, the catalyst 
had an age of about eight barrels of charge 
per pound of catalyst. 

The Rexformer was brought on-stream 
with considerable ease. The new extraction 
facilities were placed into operation, proc- 
essing the stabilized Platformate from the 
former Platforming reactor section, and ex- 
tractor conditions were adjusted to produce 
a Rexformate of the desired octane rating. 
This took about 48 hours. As soon as 
raffinate production commenced, it was 
returned to the catalytic reforming section 
as recycle and the volume of fresh charge 
to the unit correspondingly reduced. 

The Rexformer operation “lined out” and 
was running at design rating within a 
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Detroit Independent refiner is the 
first to employ the Rexforming proc- 
ess for upgrading straight run naph- 
thas to “super-fuel” octane ratings. 


relatively short time. Fewer difficulties 
were encountered than usually is the case 
with new processes. Insofar as present ex- 
perience can determine, yields, chemical 
consumption and utility requirements are 
in harmony with design expectations. 
Catalyst life data naturally are not yet 
available but the life is expected to equal 
if not exceed the experience in the former 
Platforming operation, since reactor condi- 
tions are not as severe in Rexforming. The 
smoothness with which the extraction sec- 
tion went on-stream doubtless is the result 
of the considerable background of experi- 
ence which has been obtained in the design 
and operation of Udex units for the pro- 
duction of high purity petrochemical ben- 
zene, toluene and xylenes. 

The Aurora management have expressed 
themselves as pleased at the ease with 
which the former Platforming operation 
was converted to Rexforming and that no 
on-stream time was lost in swinging over 
from Platforming to Rexforming. The most 
notable change was that the product im- 
proved rapidly in octane number as the 
extractor section went into operation and 
paraffinic recycle to the reactor section 
was established. 


A simplified flowsheet of Aurora’s Rex- 
forming unit is shown in Figure 1. The 
prefractionator, charge heater and inter- 
heaters, Platforming reactors, separator, 
hydrogen recycle compressors and stabil- 
izer all were a part of the Platforming 
unit installed in this refinery and first 
placed in operation in Sept., 1951. New 
equipment installed for Rexforming in- 
cludes a liquid-liquid extractor column of 
special design and a solvent stripper, to- 
gether with associated reboilers, accumu- 
lators and product washing facilities, some 
of which have been omitted from the illus- 
tration in the interests of simplicity. 

The design capacity of the original Plat- 
forming unit was 4500 b/sd in 1951. The 
total reactor liquid charge capacity had 
been increased gradually by successive 
revisions to the system during the interim 
until, by mid-1955, the maximum through- 
put had reached 7000 b/sd. 

The raw charge, a Mid-Continent naph- 
tha, is introduced into a reboiled prefrac- 
tionator which prepares a nominal 180- 
380°F. boiling range heart cut. This is 
drawn as a side-stream and constitutes the 
total liquid charge to Rexforming. Also 
entering this prefractionator and included 
in the side-cut is the paraffinic raffinate 
from the solvent extraction step which fol- 
lows catalytic reforming. This side-cut thus 
consists of about 5500 b/sd of the virgin 
charge stock and 1500 b/sd of paraffinic 
recycle, for a total of 7000 b/sd. The bottom 
product of this prefractionator is sent to 
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heavy naphtha storage while the light 
overhead, roughly pentanes and lighter, is 
passed to the light ends recovery unit. 
(This latter unit is located off battery 
limits with respect to the Rexformer and 
also serves other units in the refinery.) 
The overhead product from the stabilizer 
likewise goes to light ends recovery, as it 
did in Platforming. 

The ensuing catalytic reforming opera- 
tion follows conventional Platforming tech- 
nique except that reaction conditions are 
far milder than those required to attain 
equal octane rating on a once-through 
basis. Temperatures are held to a level just 
high enough to produce the desired amount 
of paraffinic recycle. 

One of the principal differences between 
operating the catalytic reforming section 
for Rexforming, as compared to Platform- 
ing, is that conditions in the Rexforming 
reactor section are adjusted to control the 
paraffinic recycle rate. Rexforming reactor 
conditions do not directly control the octane 
rating of the Rexformed; this property is 
dictated by the operating conditions set for 
the extractor—temperature, solvent compo- 
sition and solvent rate. In Platforming, it 
will be remembered, reactor conditions 
control the octane rating of the Platformate 
except for that additional control which 
may be exercised by stabilizing and, if de- 
sired, by subsequent fractionation. 

The Aurora unit is of the four-reactor 
design, having the usual interheat provi- 
sions between reactor beds. The product is 
flashed in a separator to remove the 
hydrogen-rich gas and the liquid product 
is stabilized—in the Aurora unit this 
amounts to debutanizing. 

The hydrogen-rich gas is, of course, re- 
cycled to the reactor section. The net hy- 
drogen made from the reactor section is 
used in the Unifining of a heavy oil for 
catalytic cracking feed stock. Any excess 
over these two requirements goes to plant 
fuel gas via the light ends recovery system. 

The debutanized effluent from the cata- 
lytic section of the Rexformer has an octane 
rating of about 86-88 Research octane 
number, clear, and 95-96 octane, leaded. It 
is charged to a specially-designed extrac- 
tion tower where it is intimately mixed in 
countercurrent flow with an aqueous solu- 
tion of glycol. The composition of the sol- 
vent and the temperature of extraction are 
adjusted to pass overhead all the high- 





boiling paraffinic constituents, leaving in 
the solvent stream the desirable aromatics 
and low-boiling, predominantly high-oc- 
tane paraffins. 

The Rexformate is recovered from the 
glycol in the solvent stripper. Conditions 
in this column are adjusted so that (1) no 
glycol is taken overhead and (2) the sol- 
vent leaving the bottom is at the optimum 
composition for the return to the extrac- 
tion step. 

Feed to the Rexforming unit is not de- 
sulfurized. Build-up of hydrogen sulfide in 
the recycle hydrogen stream is avoided by 
removing it in an amine theater. Net hydro- 
gen make (the excess over the require- 
ments of the Rexformer catalytic reactors) 
is utilized in a heavy oil Unifining unit, 
only a minor part of the product of which 
may appear in the fresh feed to Rexform- 
ing. 

Inspection data for the reactor combined 
feed and the Rexformate product are given 
in Table 1. The combined feed to the re- 
actor contains about 0.055 wt.-% sulfur 
and consists of 60.5% paraffins, 33.5% 
naphthenes and 6% aromatics. 

The debutanized Rexformate, ready for 
blending, has the properties shown in the 
second column of Table 1. It is predomi- 
nantly aromatic in composition and the oc- 
tane rating easily places it in the super 
fuel class. Yield has been estimated on the 
basis of fresh feed to the reactor and a 
debutanized product. 

This product rather clearly illustrates 
some of the results achieved from Rexform- 
ing. Take the Research octane rating of 
the debutanized Platformate previously 
made, as an example. This material had a 
clear F-1 rating of about 87; when leaded 
to the permissible maximum it will test ap- 
proximately 96-97 Research. According to 
Faust & Bierbaum! as well as others*", this 
will satisfy about 95° of the new engines 
which went on the road in 1955 and early 
1956 or are expected later in 1956 and 1957 
Rexformate, however, will satisfy the re- 
quirements of even a higher percentage of 
these cars, as well as those of even highei 
compression ratios. 

Refiningwise, Rexformate is the product 
of only moderately severe catalytic reform- 
ing conditions and a yield based on fresh 
feed of about 81% can be achieved. Con- 
trast this with yields from once-through 
Platforming of naphthas to 100 Research 


Fig. | Simplified flow diagram UOP Rexjorming unit at Aurora 
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octane number, leaded, reported by Read 
and Weinert‘, wherein much more severe 
processing conditions are required. The 
Aurora Rexformer is expected to have 
about the same catalyst life as in the for- 
mer Platforming operation—on the order 
of 80 barrels of charge per pound of cata- 
lyst. 

This type of operation is a feature of 
Rexforming, since the recycling of paraffin 
makes it unnecessary to secure high con- 
centrations of aromatics in the effluent 
from the reforming section. In once-through 
operations, on the other hand, severe: con- 
ditions are required to offset the equilib- 
rium limitations which develop. 

Rexformate is of superlative quality be- 
cause the aromatics and the high-octane 
low-boiling paraffins have been concen- 
trated in it by solvent extraction, The ex- 
traction step is operated so selectively re- 
ject the low-octane, high-boiling paraffins 
as a raffinate. These hydrocarbons, which 
are continuously returned to the reaction 
system as recycle, are the easiest of the 
paraffins to convert to aromatics by dehy- 
drocyclization. At the same time, their ex- 
clusion from the Rexformate makes un- 
necessary a high concentration of aromatics 
in it. The catalytic reforming step is op- 
erated for optimum dehydrocyclization of 
paraffins and dehydrogenation of naphth- 
enes to aromatics, as well as isomerization 
of low-boiling paraffins to high octane iso- 
mers 

An example of the composition of the 
non-aromatic portion of a Platformate made 
from a Mid-Continent naphtha is contained 
in the data of Taste II. The Aurora Plat- 
formate is similar, but not identical, to this 
material. It will be apparent that the mate- 
rial boiling below 142°F. does not impos 
a serious octane penalty on the final prod- 
uct, although even this is of lower anti 
knock quality than the average of the 
Platformate from which it was extracted 

The portion of non-aromatics boiling up 
to 151°F. might not be intolerable in som« 
refinery schemes, although it is still low: 


in octane rating than the fractions boiling 


below 142°F. The remainder of the non- 
aromatic material however. possesses a 
most serious octane deficiency, the highest 
boiling materials having the lowest octan« 


ratings. These, particularly, are the non- 
aromatics rejected to the recycle in the 


solvent extraction step of Rexforming 
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AURORA GASOLINE COMPANY EXECUTIVES 


William E. Slaughter, Jr., president of Aurora 


Gasoline Co. entered the gasoline brokerage busi- 


n Detroit in 1929. Three years later he was 

one of the organizers of Aurora. He is chairman of 
e executive committee of the Michigan Petroleum 
Industries Committee and a past chairman of the 
Vichigan Turnpike Authority. He is a board mem- 
ber of Speedway Petroleum Corp., Argo Oil Co., and 
Rainbow Oil Co. as well as of Aurora. He is a 


trustee of Detroit Osteopathic Hospital. 














TABLE | 
Properties of Reactor Feed and Rexformate Product 
Reactor 
Combined Debutanized 
Feed Rexformate 
API 56-58 42 
A M Distillation 
BP 180 110 
10 215 160 
30 240 210 
5 260 240 
287 275 
9 334 330 
: EP 380 410 
Sulfur, Wt 0.055 0.001 
Hydrocarbon Type, Vol 
Par affin 60.5 35 
Olefir Trace 0 
Naphthene 33.5 5 
Aromatic 6.0 60 
Reid Vapor Pressure 3.6 
Octane Rating 
Research, Clear 98.0 (min.)} 
+ 3 mi. TEL 101.9° 
Yield, Vol fresh feed sf 
estimated - 81.0 
CRC extended scale 
TABLE li 


Octane Ratings of Non-Aromatics 
From a Platformate 





Fraction Fraction 
Fraction Boiling Volume % F-1 Clear 
No. — Range °F. of Total Octane No. 
Up to 115 14.4 as 
115-142 9.9 80.5 
3 142-151 10.0 68.7 
4 151-157 10.0 47.4 
5 157-194 99 63.3 
6 194-199 10.2 55.6 
? 199-219 8.8 18.6 
8 219-261 13.0 35.4 
9 261-306 8.5 9.3 
10 306-349 3.9 3.8 
11 Bottoms 4 Not determined 
100.0 
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Vax M. Fisher, executive vice president of Aurora 
Gasoline Co., joined the company’s sales department 
in 1933 shortly after his graduation from Ohio State 
University. He is a member of the National Petro- 
leum Council and active in the Western Petroleum 
Refiners Association and the Independent Petroleum 
Association of America of which he is a director. 
His other directorships include the Speedway Petro- 
leum Corp. and Mount Sinai Hospital at Detroit. 


High purity chemicals are not econom- 
ically feasible for use in motor fuels—at 
least not yet. Herein lie other inherent ad- 
vantages of Rexforming, since (1) the sol- 
vent extraction step need not be so precise 
as to recover all the aromatics and naphth- 
enes in the reactor effluent, and (2) there 
is no reason why the Rexformate should 
not contain an appreciable portion of low- 
boiling, high octane paraffins. This makes 
it possible to simplify considerably the sol- 
vent extraction system in comparison with 
a Udex unit, for example, both operation- 
ally and construction-wise. 

The product from solvent extraction, as 
shown in Taste I, contains about 35% par- 
affins and 5% naphthenes. The octane rat- 
ing is high although, as previously ex- 
plained, the reforming process which pro- 
duced it was carried out under conditions 
conducive to long catalyst life and minimum 
maintenance requirements. Further, the 
small quantities of aromatics and 
naphthenes contained in the raffinate are 
not “lost,” but are returned to process in 
the recycling step. 

Aurora could operate its Rexformer an- 
other way if it wished. In this case solvent 
extraction conditions could be adjusted so 
that substantially all the aromatics would 
be included in the extract, and reforming 
conditions could be made sufficiently severe 
to dehydrogenate all the napthenes. The 
raffinate from the unit would then become 
almost 100% paraffinic and suitable for use 
as a solvent or a blending agent in jet fuels. 
The Rexformate yield naturally would de- 
crease, but the fresh feed capacity of the 
unit would be greater. 

The Rexformer now gives Aurora greater 
flexibility than ever before in producing 
gasolines to meet marketing needs. This is 
quite in line with the company’s pioneering 
policy and its recognition of the fact that 


F.C. Moriarty, vice president in charge of manu- 
facturing for Aurora Gasoline Co. was formerly with 
Universal Oil Products Co. in Chicago. He joined 
that company in 1935 following his graduation from 
Purdue University. He resigned from UOP in 1950 
to join Aurora. His association activities are 
centered in the American Society for Testing Ma- 
terials, the Western Petroleum Refiners Association 
and the American Petroleum Institute. 


the highest quality products carn come only 
from the modern processing facilities. 

Aurora is accustomed to firsts. The first 
post-war fluid catalytic cracking unit, of 
radically new design, was installed at Au- 
rora’s Detroit refinery. Widely adopted by 
refiners, it became appropriately known as 
UOP’s “Aurora Type” unit. The world’s 
first Platforming unit was installed in 1949 
at a Muskegon, Mich., refinery now owned 
by Aurora. Shortly afterwards, a much 
larger unit was installed in the Detroit re- 
finery, making this refinery the first one to 
have both catalytic cracking and Platform- 
ing. All Aurora refineries have long since 
installed Platforming units. 

Just recently, Aurora has placed on 
stream a new and larger fluid cracking unit 
than it had before, and the Unifining unit 
mentioned earlier in this article. The sul- 
fur removed in this unit from heavy oils is 
used by the local chemical industry. Aurora 
also is installing a fluid coking unit which 
will produce over 100 tons per day of gran- 
ular coke. 

With all these facilities, Aurora is 
equipped to produce products which will 
satisfy the needs of the newest cars on the 
road and meet octane competition. END 
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FIRST ISO-PLUS HOUDRIFORMER 


oo first Iso-Plus Houdriforming unit to 

be built anywhere for production of 
100-octane F-1 clear gasoline by coupling 
existing thermal reforming facilities to a 
new Houdriformer was completed on June 
8, 1956, at the 35,000 b/sd refinery of the 
Societa Azionaria Raffinazione Olii Minerali 
(SAROM) at Ravenna, Italy. 

The new Iso-Plus Houdriforming facility 
at SAROM’s refinery on the Adriatic repre- 
sents an investment of $1,600,000 for process 
equipment alone, and is part of a current 
expansion program that includes a new gas 
plant and additional storage provided by 
several of the largest tanks (240,000 barrels 
each) in Europe. 

The new Iso-Plus Houdriforming instal- 
lation, which has a nominal design capacity 
of 4,000 b/sd, will use a feedstock of heavy 
virgin naphtha from Iraq crude. SAROM’s 
crude supplies are piped through sub- 
merged lines from tankers docked at a 
specially-constructed steel and concrete 
quay four miles offshore in the Adriatic. 

Start-up of the Iso-Plus unit was de- 
layed pending completion of new electric 
power facilities for the installation, accord- 
ing to Henry D. Noll, Houdry Process Cor- 





TABLE 1 
Inspection of Houdriformer Charge 

Gravity AP! 52.8 
ASTM Distillation a 

IBP 255 

109 279 

30 295 

50 310 

70 328 

90 351 

EP 396 
Sulfur, wt. pct 0.155 
Composition, vol. pct 

Paraffins 55.3 

Olefins 1.0 

Naphthenes 27.2 

Aromatics 16.5 





Catalytic reactor chambers and guard case pre-treater nearing completion. 


poration’s director of foreign operations, 
who inspected construction progress early 
in June. 

Output of 100-clear product was limited 
by the size of the available thermal re- 
former, which has a 1,700 b/sd capacity. 
The unit was part of the original refinery 
designed for SAROM by the late Dr. Kafta, 
head of Technider. The Lummus Company 
was prime contractor for the new Houdri- 
former, with actual construction in the 
hands of Breda Electromaconia Locomotive 
of Milan. Construction was completed 11 
months to the day from the time the 
licensing agreements were signed. 

The processing scheme employed by the 
SAROM Iso-Plus Houdrioformer conforms 
to one of three alternative routes disclosed 
in the first announcement of the Iso-Plus 
process by Houdry Process Corporation in 
March, 1955. The other alternatives involve 
aromatics extraction. 

The 4,000 b/sd charge (characteristics 
appear in TaBLe I) is pre-treated in the 
catalytic guard case and the effluent, 
stripped of H.S, then undergoes conven- 
tional Houdriforming by way of three 
heater-reactor stages. 

Of the total Houdriformate (3,323 b/sd 
of 3.2 psi RVP gasoline, 90 F-1 clear), part 
goes to blending and 1,700 barrels are 
charged to thermal reforming to further: 
improve the octane number of this portion 
of the reformate. 

As it will be operated by SAROM, this 
first Iso-Plus Houdriformer will provide 
two high-octane gasoline products. Of the 
4,000 b/sd naphtha charge, 51.4% (2,054 
b/sd) will be 9.0 psi RVP gasoline of 100 
F-1 clear octane, and 28% (1,121 b/sd) 
will be 9.0 psi RVP gasoline of 90.6 F-1 
clear octane. 

Gases from the Houdriformer will be 





TABLE 
Sarom Iso-Plus Houdriforming Operation (B/SD) 
B/SD 
Total Charge to Houdriformer Pre-treater 
virgin naphtha 4009 
Yields of Recovered vid Products 
C 90 ecovery 229 
Cc 16 
\« 
( Houdriformate ; 
F.1 clear octane 90.0; RVF 
Chorae to Thermal Unit Choroe Soplitte 
Charge to Thermal Reforming 
Yields of Recovered i Pre 
e. 118 
ne 
F eor octance 99.0; RVP 6.0 5 
Overall iso-Plus Houdriforming Operation 
Yields of Recovered i Products 
r 
) r € . 
RV ¢ 
” 
RV 





handled by the new gas plant, which re- 
covers about 90° of the propane and essen 
tially 100° of the butanes. The gas plant 
also handles gases produced by the crude 
unit and the viscosity-breaker complete: 
last fall 

SAROM’s requirements for high-octane 


automobile gasoline are in line with cu 


rent competitive conditions in Italy, where 
gasolines of 98 to 100 octane are already 
being marketed at service statior pump 
Although European automobile engine 

not require fuels of such high rating, th 
gasoline-surplus tuation in Europe 
such that refiners are seeking preterence 
by promoting the high quality of thei 
products and the iltra-modern processt 
of their refineries ENI 





Towers of new SAROM gas plant at riz Iso-Plus Ho i g uni 
Existing thermal unit is coupled to Houdrijormer, completed in eleven months, lejt center at right of heater stack. Ga ant handles 
to produce both 100 and 90.6 F-1 clear gasoline. 


gases and Houdriformer. 
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ALK YLATION 


for motor fuels 








t/kylate for grade 115-145 aviation gasoline for the armed service is being produced at the rate of 2,700 
b/sd in this UOP “HF” alkylation unit at the refinery of the Cosden Petroleum Corp. in Big Spring, Texas. 
This alkylate is blended with iso-pentane and toluene, the latter obtained from a Platjorming-Udex unit, to 
produce the high octane aviation. (Photo courtesy courtesy of Universal Oil Products Co.) 
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of the future 


By S. R. Stiles 


EACHING a new peak in 1956 models, 

the compression ratio in U.S. manufac- 
tured automobiles is still climbing and— 
with each new boost—the problem of pro- 
ducing suitable fuels for the new demands 
becomes more acute. 

Since 1949, the average compression ra- 
tio of the automobile engine has progressed 
steadily from 6.88:1 to today’s 8:1. Higher 
compression has resulted in greater fuel 
economy and, for this reason, still higher 
ratios are expected in the future as long as 
the reciprocating engine remains the auto- 
motive industry’s production model; auto 
makers will have little trouble building an 
engine with even a 12:1 ratio if the fuel to 
run it becomes available. 

Keeping pace with this rising compres- 
sion curve, octane numbers have _pushed 
up steadily. At the beginning of 1956, the 
average octane number of premium grade 
gasolines sold in the U.S. was 96.2. In 
January, 1955, one year earlier, it was 94.3. 
These are averages, and premium fuels of 
as high as 98.7 have been reported in some 
areas of the U.'S. Tomorrow’s fuel picture, 
therefore, is self-evident: as the compres- 
sion ratio increases, so must the octane, 
with the result that octane ratings in ex- 
cess of 100 will be required for the motor 
gasolines of the future. 

How can these fuels of the future be 
produced in quantity? This is the problem 
facing petroleum refiners. Since the char- 
acteristics of these fuels approach aviation 
specifications, the processing techniques 
used for aviation fuel production in all 
probability will be adapted for motor gaso- 
line. In fact, the trend is already evident in 
today’s refining. Of these, high severity 
catalytic cracking, severe reforming and 
alkylation are and will continue to be the 
refiner’s main tools for obtaining high-per- 
formance gasolines that also offer improved 
thermal efficiency and economy. However, 
since alkylation feed stocks are derived 
from the by-product gases of cracking and 
reforming alkylate, production will in- 
crease as the operating severity on cat 
cracking and cat reforming units heightens 
to obtain higher octane-rating products. 

It is anticipated that catalytic polymeri- 
zation will be of lesser importance in 
newer fuels since olefins give poor per- 
formance at 100-plus octane levels, as in- 
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S. R. Stiles has amassed an experience of over 20 years in 
the petroleum industry in Europe and South America, as well 
as in the United States. His background includes private con- 
sulting work and operating refinery experience in addition to 
process design activities. Prior to joining The M. W. Kellog 
Co. in 1941, he was associated with the Atlantic Refining Co. 
and maintained his own contracting firm. 

In his Kellog affiliation, Mr. Stiles has been concerned with 
process development and engineering design of many petroleum 
processes including alkylation, isomerization, catalytic reform- 
ing, catalytic polymerization, toluene recovery, and ethylene 
and light ends fractionation plants. He has been the recipient 
of two patents, on acid purification and ethylene recovery, and 
has a total of 15 patents on file. He has written a number of 
papers in the petrochemical, avgas and alkylation fields. 

Mr. Stiles is a member of the American Institute of Chemical 
Engineers. He is presently on the AIChE’s subcommitiee on 
testing standards. 








dicated by the large spread between Re- 
search and Motor octane ratings. As the 
refiner successfully eliminates low quality 
components from gasoline while retaining 
the high quality compounds, isomerization, 
extraction, hydrogenation and super frac- 
tionation also will assume greater impor- 
tance. 

The production history of alkylation 
processes, in which sulfuric (H,SO,) and 
hydrofluoric (HF) acids are the most com- 
monly used catalysts, began during World 
War II. At that time, alkylation was moved 
from the laboratories to the refineries un- 
der the urgency of the mobilization pro- 
gram to produce aviation gasoline. The im- 
portance of alkylation in the minds of U.S. 
authorities can be seen from the fact that, 
until 1955, the government preferred to 
keep locations and capacities of these units 
out of printed surveys. Today there are 66 
alkylation plants in the US., including 
those under construction, ranging in size 
from 650 b/d to 12,500 b/d and having a 
total capacity of more than 258,000 b/d. Of 
these, 19 are HF alkylation plants rated at 
54,000 b/d. Sulfuric acid units account for 
the other 47 with a capacity of 203,000 b/d. 

The performance of internal combustion 
engine fuel depends on its ability to burn 
at a controlled steady rate. Fuels are rated 
by an octane scale according to their ability 
to do this. The normal paraffins, with the 
hydrocarbon groups strung out in a line 
like a chain, have the lowest octane rating 
whereas those grouped together in a clus- 
ter, such as aromatics, or those with many 
branches on a short stem such as the tri- 
methyl pentanes, have the highest octane. 

Alkylate consists predominantly of iso- 
octanes, produced basically from isobutane 
and butylenes, with a lesser quantity of 
other isomers. The major portion of each 
of the isomer groups is composed of the 
short-stemmed multi-branched compounds, 
with a smaller portion of isomers having 
longer stems and less branches. Compounds 
found in typical alkylates are given on 
TaB.e I, with their octane ratings by the 
various scales given on TABLE II. 

Reactor design and such operating vari- 
ables as isobutane concentration, isobutane 
to olefin ratio, and acid catalyst to oletin 
ratio, regulate the proportion of these 
compounds in the finished alkylate. The ef- 
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fect of the relative distribution of these 
compounds on octane rating in alkylates 
is shown in Taste I and plotted on Fig- 
ures 1, 2 and 3.° 

Currently, the octane rating scale in the 
100 plus range is being closely examined 
and several systems are being considered. 
The values used in this paper are based 
on the AGAC system equation ON 128 

2800 PN where PN refers to the aviation 
standard performance number. The rela- 
tionship between research octane (F1) un- 
leaded and the F3 PN and F4 PN (with 
the 4.6 ccTEL) for alkylate is shown on 
Figure 4. This correlation is prepared from 
commercial alkylates produced from sul- 
furic acid catalyst. Increase in octane rat- 
ing of alkylates with additions of tetra 
ethyl lead is shown on Figure 5. 

Catalyst Consumption. Sulfuric acid is 
“consumed” by virtue of dilution by water 
and hydrocarbon esters. Water results from 
that contained in the make-up acid charged 
to the plant, plus that picked up from the 
various circulating streams. Esters are 
formed as side reactions between the olefin 
feed and the acid and decrease the catalytic 
activity of the sulfuric acid by their pres- 
ence. When the hydrocarbon content of the 
acid reaches four to five %, the activity of 


the sulfuric acid decreases to a point where 
it must be rejected from the system to 
prevent excessive olefin polymerization, and 
sent elsewhere for purification. 

The carbonaceous material is generally 
burned off in a furnace and the sulfuric 
acid is remade in a contact acid plant. In 
most instances this type of acid regenera- 
tion is not carried out in the refinery. The 
quantity of acid thus handled is termed 
“acid consumption.” 

The rate of ester formation varies with 
reaction conditions. The higher the alkylate 
*Typical yield data is shown on Taste III 
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TABLE I 
Typical Alkylate Composition. 
Mc M DS 
Alkylate Sample* 20 9 cs 24 21% Cs 23% Cs 23 
Type of Olefin Propylene Butylenes 79% Cys 77% Cy Pentanes 
Operating Conditions 
V ne ratior «/ Olefin Externa 16 5.6 5.9 33.5 38.0 11.0 
C,/Olefin Internal 76 172 185 2650 485 306 91.0 
me iC, in Reactor 69.7 45.7 60.3 81.3 71.9 54 66.0 
/ s\efin / hour 2.95 3.34 6.6 23.0 8.15 3.3 3.1 
A jth wt 90.0 90.2 90.0 94.6 92.5 93.5 90.0 
eroture °F 70 45 35 39 39 37 50 
Product Octane Rating 
F : rch ON Clear 95.6 96.0 94.3 
ON Clear 88.7 919 93.0 96.7 92.8 90.7 
4.6cc TEL 132.2 143.6 157.0 181 158.4 152.0 140.2 
Analysis of Depentanized Alkylate 
exanes LV 5.3 8.3 4.8 2.1 4.8 5.8 4.4 
es LV 65.7 7.5 4.7 2.1 14.5 13.8 3.2 
18.0 68.2 76.5 92.5 68.6 65.9 36.5 
es LV 2.2 7.2 4.5 3.3 2.3 2.8 40.2 
cr LV > oe 8.8 9.5 . eo. Ta _ 37 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Detailed Analysis of Isoheptane Fraction 
Methy! Hexane—3 plus 2 MH 3.5 9.3 0.0 15.6 
Methyl! Pentane 2, 3 DMP 54.9 28.0 47.6 67.2 31.3 
DiMethyl Pentane 2, 4 DMP 39.9 56.0 52.4 32.8 53.1 
DiMethyl Pentane 2, 2 DMP iy 6.7_ ine as 
100.0 100.0 100.0 100.0 100.0 
Ratio TMP Compounds 
80-90 PN Compounds 1.3 0.53 2.05 
Detailed Analysis of Isooctane Fraction 
DiMethyl Hexane—2, 5 +- 2, 4 DMH 13.9 11.6 6.3 3.7 6.6 10.7 
DiMethyl Hexane—2, 3 + 3, 4 DMH 6.7 6.2 2.8 2.6 0.0 9.2 2.5 
TriMethyl Pentane—2, 2, 4 TMP 43.3 38.0 38.5 38.4 41.2 44,3 47.4 
TriMethy! Pentane—2, 3, 4 TMP 13.9 24.0 25.0 25.9 25.3 21.8 17.6 
TriMethyl Pentane—2, 3, 3 TMP 17.8 17.7 25.2 27.2 25.1 22.8 19.6 
TriMethy! Pentane—2, 2, 3 TMP “ 44 2.5 2.2 2 2.2 na 18 i 19 2.2 : 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Ratio TMP Compuonds 
DMH Compounds 3.8 4.6 10.0 14.9 14.1 10.0 6.6 
Ratio High ON TMP Compounds 
2, 2, 4 TMP Compounds 0.84 1.16 1.33 1.45 1.27 1.05 0.83 
Detailed Analysis of Isononanes Fraction 
TriMethyl Hexane—2, 2, 5 TMH 465.0 68.0 60.5 73.0 
Methyl Hexane—2, 3, 5 TMH 35.0 32.0 39.5 14.0 
»nonanes 13.0 
100.0 100.0 . 100.0 100.0 _ 
mbers refer to API Research Project 6 data; Other points unpublished data. 
TABLE Ii 
Octane Ratings of Compounds Found in Alkylate 
B.P. Research ON Motor ON Performance Number 
F Clear + 3.0ce TEL Clear +3.0ce F3+-4.6cc F4+-4.6cc 
Iso-Octanes 
Trimethy! Pentanes 
224 TMP 211 100 112.1 100 112.1 153 157 
223 TMP 230 108.1 118 = (Est) 100 110.3 160 241 
234 TMP 236 102.7 . 112.2 %6 106.1 132 196 
233 TMP 239 105.5 116 (Est) 99 110.1 150 237 
Dimethy! Hexanes 
2.2 DMH 224 72.5 93.3 77.4 95.2 105 123 
2.5 DMH 228 55.5 81.6 55.7 82.9 60 77 
2.4 DMH 229 65.2 87.3 69.9 89.0 84 92 
2.3 DMH 240 71.3 91.7 78.9 93.7 99 105 
3.3 DMH 234 75.5 94.6 83.4 100.3 102 105 
3.4 DMH 244 76.3 94.7 ° 81.7 97.1 
lso-Heptanes 
Methyl Hexane—- 
2 MH 194 42.4 73.2 46.4 74.5 52 96 
3 MH 198 52.0 74.7 55.0 81.0 58 91 
Dimethy Pentane— 
24 DMP 177 83.1 96.6 83.8 99.1 117 92 
23 DMP 194 91.1 103.7 88.5 103.2 117 149 
22 DMP 175 92.8 104 95.6 111.1 117 149 
Iso Nonanes 
Trimethy! Hexanes 
2,2, 5 TMH 255 91.6 132 153 
2,3, 5 TMH 268 88.0 115 126 





quality, the smaller the quantity of esters 
formed. For typical alkylation plants, 
where water entering the acid from circu- 
lating streams is limited to that held in 
solution and the ester dilution is controlled 
for optimum consumption depending on the 
type of olefin feed being alkylated, the acid 
consumption varies directly with the 
strength of the charge acid and the quality 
of alkylate being produced. Acid consump- 
tion for butylene alkylate is shown on 
Figure 6. Acid consumption rate for pro- 
pylene is approximately three times that 
for butylene. 

Impurities such as mercaptans and di- 
olefins increase the acid consumption by 
virtue of this material going essentially 
into the acid phase. Roughly 18 pounds of 
acid are consumed for each pound of mer- 
captans. ‘ 

Reactor System. Various reaction sys- 
tems are now in use. Each differs in the 
methods used to bring the olefins, acid and 
isobutane together at constant temperature, 
and to remove the heat of 
mixing. 

Basically, an emulsion of hydrocarbon 
reactants in the acid phase is maintained. 
The acid is saturated with isobutane and 
olefins fed into the system. The reactions 
occur in the acid phase, with hydrocarbon 
reactants and products diffusing through 
the interface. Since the solubility of iso- 
butane is low and that of olefins is high, the 
hydrocarbon phase must be very finely dis- 
persed in the acid phase. The resulting 
emulsion is circulated in large volumes past 
the point of olefin injection. 

Alkylation reactors fall into two groups 
(1) those using indirect heat exchange, 
and (2) those using auto refrigeration to 
remove the heat. In the indirect exchange 
system, isobutane and olefins are charged 
to the acid. The emulsion is then circulated 
through a shell and tube exchanger using 
a secondary refrigerant to remove the heat. 
The emulsion circulation and heat ex- 
change operation can be carried out by 
separate pumps and exchangers or com- 
bined in the same vessel. The time tank 
contactors are representative of the first 
type and the Stratco contactor representa- 
tive of the second type. 

Auto-refrigeration reactors make use of 
the properties of butanes to vaporize ai 
relatively low pressures and in so doing 
remove the heat evolved. Constant tem- 
peratures are maintained at the point of 
reactions. However, two hydrocarbon 
phases—vapor and liquid—are present and 
introduce a separation problem. Costly heat 


reaction and 





TABLE 111 
Typical Yield Data for H.SO, Alkylation 


Butylene Alkylate 


Bbl. alkylate/bbl. olefin charged 1.72 
Bbl. isobutane consumed/bbi. olefin charged 1.106 
Bbl. normal butane produced) bbl. 

olefin charged 0.00 
Propylene Alkylate 
Bbi. alkylate/bbl. olefin charged 1.78 
Bbl. isobutane consumed/bbl. olefin charged 1.275 
Bbl. propane produced/ bbl. olefin charged 0.00 
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TABLE IV ‘ P 
i $ «8 i 5 4 
Build-Up of Isobutane Concentration and ; a 
Isobutane/Olefin Ratio in Five-Zone Reactor . 160 | > } , 
v 7 
Reaction Zones e ves | aldZ 
— > -, 
1 2 3 a 5 Average External" — | 7 oom 
Plant A 9 In%° 
Zonal i C4 (LV %) 79.8 76.5 72.6 68.2 62.6 71.9 2 8 1 
Zonal i C4/olefin ratio (liquid) 46.4 41.7 37.5 33.2 31.0 38.0 5.3 hy = ww a 
Internal i C4/olefin ratio (liquid) 466 535 508 476 438 485 N ¥ 9 
44S > + + 
Plant B : i 
Zonal i C4 (LV %) 83.0 76.0 68.5 59.8 50.5 67.6 g / 30} , ; a Se 
Zonal i C4/olefin ratio (liquid) 30.5 26.2 22.1 18.1 14.3 22.2 3.82 y > 
Internal i C4/olefin ratio (liquid) 416 382 345 300 254 339 ¢ (ag wr 7 
Plant C ' — = a5 om 
Zonal i C4 (LV%) 80.5 73.0 64.7 55.7 45.5 63.9 ey ean 
Zonal i C4/olefin ratio (liquid) 13.7 11.7 9.85 8.0 6.25 9.9 3.18 ~ 
Internal i C4/olefin ratio (liquid) 286 259 230 198 162 227 \ “eo % F a i ts wT Ve OF WF FF 


*Isobutane in feed plus isobutane in recycle from deisobutanizer tower 


Olefin in feed 





exchange equipment is avoided and less 
refrigeration horsepower is required to 
maintain a constant temperature system, 
since temperature differential across the 
exchanger circuit is avoided. 

As with indirect refrigeration, the auto- 
refrigeration operation can be accomplished 
in separate equipment or combined in the 
same vessel. The Kellogg Jet reactor, with 
separate reactor vessel and emulsion circu- 
lation pumps, is representative of the first 
type. The integrated Kellogg Cascade re- 
actor (Figure 7) is typical of the second 
type. In both the Kellogg Jet reactor and 
the Kellogg Cascade reactor, the acid- 
hydrocarbon separation operation is car- 
ried out in the same vessel where reaction 
and auto refrigeration operations occur. In 
the cascade reactor, a circulator is 
mersed in the emulsion in the reaction 
compartment, where  acid-hydrocarbon 
residence is maintained and auto refrigera- 
tion vapors released. Olefin feed is intro- 
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Fig. 6 Sulfuric acid consumption as function of 
alkylate quality (338°FEP) for typical butylene 
feed. 
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duced into the circulating emulsion. Low 
investment cost results from this integrated 
reactor system. Maximum usage of mixer 
horsepower is afforded also, since pressure- 
drop through heat exchange equipment, 
external lines and mixing nozzles is 
avoided. 

The cascade system introduces other im- 
portant features. Olefin feed is divided into 
small portions and fed to the various reac- 
tion stages in parallel. The isobutane re- 
cycle from the deisobutanizer tower, the 
condensed refrigerant liquid and circulat- 
ing acid are fed in series flow through the 
reaction zones. The refrigerant vapors are 
in equilibrium with the reactor liquid in 
the reaction zone and consequently are sub- 
stantially isobutane. The refrigerant that 
is going to boil off in the later zones is 
present as a liquid in the earlier zones to 
increase the isobutane concentration in the 
emulsion. High isobutane concentration in 
the reactor results in high 
olefin ratio with low isobutane concentra- 
the the 
separation of isobutane, normal butane and 


isobutane to 


tions in reactor effluent. Since 


(Continued on page 170) 


RESEARCH OCTANE NO.-f-/ (CLEAR) 


I ig. 4 Relationships between clear research (F-1 
and leaded F-3 and F-4 kno ratings for aviation 
alkylate 
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Catalytic Isomerization of Pentanes and Hexanes by 
NEW PENEX PROCESS 


P ETROLEUM refining over the last dec- 
ade has been characterized by the use 
of new refining techniques which have per- 
mitted the attainment of high octane num- 
ber motor fuels. Surveys forecasting future 
requirements indicate the need for still 
higher octane levels. One forecaster’ has 
predicted that by 1960 engine horsepower 
will have risen from today’s average of 205 
to approximately 245, accompanied by a 
corresponding increase in compression ra- 
tios from 8.4 to 10.1. The same forecaster 

predicts that, even after taking full advan- 
' tage of mechanical octane improvement by 
the motor industry, engines will be of such 
advanced design as to push octane ratings 
by 1960 to 93 for regular grade and 100 
for premium grade motor gasolines. 

The philosophy of Universal Oil Products 
Co. research into new refining techniques 
has been to direct effort toward the up- 
grading of the poorest quality blending 
components which go to make up the fin- 
ished gasoline pool produced by refineries, 
rather than subjecting any one selected 
fraction to excessively severe treatment. 
Universal concentrated its efforts on the 
development of catalytic cracking which 
permits the production of a cracked gaso- 
line superior to that formerly obtained from 
thermal processes. Another outstanding de- 
velopment was the introduction of- the 
Piatforming process* for upgrading straight 
run naphtha which was formerly blended 
directly into the gasoline pool or was ther- 
mally reformed to relatively low octane 
values at a considerable sacrifice in yield. 
As the Platforming process was celed 
upon to operate under increasingly severe 
conditions to meet the rising demand for 
octanes, the UOP Rexforming process* was 
developed as a means of further upgrading 
the lower octane components contained in 
“once-through” Platformates. 

In keeping with this policy, Universal 
recently announced the Penex process** 
for up-grading pentane and hexane by the 
isomerization technique. 

The Penex process for upgrading pentane 
fractions involves the continuous catalytic 
isomerization of normal pentane in the 
presence of hydrogen. Conditions are so 
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selected that regeneration is not required. 
Complete conversion of the feed into the 
desired isopentane component is not pos- 
sible in a single pass; therefore, recycle 
operation is utilized to achieve ultimate 
conversion. The yield of isomerized prod- 
uct is in the class of 99.5%. In addition to 
a single fixed bed reactor, the process re- 
quires a deisopentanizer to produce an iso- 
pentane concentrate from the incoming 
fresh feed and from the reactor effluent. 
A similar arrangement is used in proc- 
essing hexane fractions. The fresh feed is 
first deisohexanized and the high boiling, 
normal hexane-rich bottoms are processed 
once-through in a single fixed bed reactor 
system. The effluent is combined with the 





Donald H. Belden received his M.S. degree in 
Chemical Engineering from the University of Michi- 
gan in 1940, and joined Universal Oil Products Co. 
to do pilot plant work at the research and develop- 
ment laboratories. In 1944 he undertook develop- 
ment work in petrochemicals, chiefly those relating 
to synthetic detergent production. Since 1949, he 
has been more or less continuously engaged in gen- 
eral engineering coordination work associated with 
Universal’s entry into the reforming catalyst manu- 
facturing field. He is a member of the American 
Institute of Chemical Engineers. 


isohexane fraction and goes direct to final 
gasoline blending. If higher octane numbers 
are necessary, the effluent can be frac- 
tionated and the lower octane portion re- 
cycled. 

In order to illustrate the advantages 
which accrue by the addition of Penex fa- 
cilities, we have selected three typical 
debutanized virgin gasolines for detailed 
study, namely, a natural gasoline, Arabian 
straight run and Wyoming straight run. 
The analyses of these stocks are given in 
Taste I. These gasolines represent the total 
amount in the boiling range shown which 
is present in the total raw distillate or 
crude oil. 

Two processing schemes are compared; 
the flow for each is shown in Figure 1. In 
the interest of simplifying the comparisons, 
all cases are based on a C,, naphtha from 
the virgin gasolines being charged to the 
Platformer reactor section. 

In the case which involves Penex plus 
Platforming the C, and C, fractions are 
separated from the virgin gasoline, com- 
bined with the C, and C, fractions pro- 
duced by the Platformer, and are split into 
separate pentane and hexane fractions. 
Pentanes are sent to a deisopentanizer for 
removal of the high octane number isomer 
and for preparation of the normal pentane 
feed to the C, Penex reactor. The effluent 
from the reactor system is returned to the 
deisopentanizer to separate isopentane 
product. The hexanes are sent to a deiso- 
hexanizer for removal of the high octane 
components overhead and preparation of a 
low octane number feed for the C, Penex 
reactor section. The C, Penex reactor con- 
verts the low octane number C, compo- 
nents to a high octane number product 
which in the case under study is blended, 
without recycle, with the isohexane frac- 
tion to form the total C, product. The total 
C., gasoline blend is composed of isopen- 
tane, mixed hexanes and the dehexanized 
Platformate. 

In the base case Platforming alone, the 
C.-C, fraction is separated from the virgin 
gasoline ahead of the Platformer. The total 
C., gasoline blend consists of this fraction 
and the C,, Platformate. 
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Figures 2, 3, and 4 show the overall 
yield-octane curves when processing the 


three debutanized virgin gasolines. These 
were obtained by using the two processing 
chemes outlined above at several Plat- 
forming severities. Particular attention 


hould be paid to the pronounced yield ad- 
antage at the same octane number result- 
ng for all cases using the Penex-Platform- 
ing combination. It should also be noted 


that the Penex process is an essential ele- 
ment in any processing scheme to make a 
total pool gasoline in excess of 98 leaded 
from any of these debutanized straight 


runs 

The processing of natural gasoline finds 
the Penex process even more important in 
this respect. It should be noted that the 
combination process for the first time per- 
mits the natural gasoline producer to reach 
pool octane numbers in excess of 100. 

The previous curves can be compared in 
terms of the overall C., gasoline yield gain 
at the same octane number when using the 
Penex-Platforming combination in place of 
Platforming alone. Such a comparison is 


kic. 2—Processing natural gasoline by Penex and 
Platforming. 
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shown graphically in Figure 5. It will be 
noted that the use of the Penex process in 
combination with Platforming results in 
overall yield gains of 6 to 10%, even at 
current premium gasoline quality levels. 

The yield improvement obtained at con- 
stant gasoline blend octane numbers is 
further illustrated in Tasie II. The com- 
bination Penex-Platforming scheme is 
compared with Platforming alone using 
Arabian and Wyoming virgin gasolines to 
produce 98 and 97 F-1 leaded gasolines, re- 
spectively. The comparisons are set up on 
the basis of processing 10,000 b/d in all 
cases. On each stock, the Platformer feed 
quantity is constant for the two schemes so 
that no adjustment in Platformer capacity 
is required. 

It will be noted that an additional 990 
b/d of 98 leaded octane number gasoline 
is produced from Arabian stock and 1010 
b/d of 97 leaded octane number gasoline 
from Wyoming stock; these quantities rep- 
resent an increase in gasoline production 
of 13.3% and 12.8%, respectively. 

Where Penex is not used, a significant 





amount of material enters the final gaso- 
line blend without being subjected to up- 
grading. By taking advantage of the iso- 
merization of the poorer components in the 
pentane and hexane fractions, reformer 
severity can be significantly reduced there- 
by achieving the marked yield gain cited 
for the combination process. This is illus- 
trated by the fact that to obtain 98 leaded 
octane number for the gasoline blend from 
Arabian stock, the Platformer must be op- 
erated at 99 Research, clear, octane num- 
ber (C,, basis) as compared to only 88 
octane number when advantage is taken of 
the Penex process. 

Summarizing the above, through the use 
of the Penex process the refiner’s ability to 
make octane number is greatly enhanced 
and his overall yield-octane picture has 
been markedly improved. There are two 
basic reasons for these startling effects: 

1. The low octane components in the 
C.-C, fractions of both virgin and re- 
formed material have been markedly up- 
graded by isomerization with negligible loss 
in volume. 





TABLE | 


Properties of Typical Virgin Feed Stocks 


Type of Stock: 
Boiling Range, °F.: 


Fractions to be Processed, Vol. % 
Cs Fraction 
Ce Fraction 
C; Plus Gasoline 


TOTAL 


Quality & Composition of Fractions 
C; Fraction 
Composition, Vol. 
lsopentane 
n-Pentane 
TOTAL 
Octane Numbers 
F-1 Clear 
F-1 Plus 3mi TEL/Gal. 
Total Sulfur, % 


Cy Fraction 

Composition, Vol. % 
Cyclopentane 
Dimethylbutanes 
Methylpentanes 
n-Hexane 
Methylcyclopentane 
Benzene 
TOTAL 

Octane Numbers 
F-1 Clear 
F-1 Plus 3ml TEL/Gal. 

Total Sulfur, % 


C; Plus Gasoline 
Composition, Vol. % 
Paraffins 
Naphthenes 
Aromatics 
TOTAL 
Octane No. F-1 Clear 
Total Sulfur, % 
°API Gravity @ 60 °F. 
Distillation 
IBP °F. 
5% 
10 
30 
50 
70 
90 
95 
EP 


Molecular Weight, Average 








Natural - Arabian Wyoming 
_ Gasoline Straight Run _ Straight Run 
Cs to 340 C; to 360 C; to 400 
50.0 11.0 15.6 
23.8 11.0 19.2 
26.2 70.0 8.2 
100.0 100.0 100.0 
47.5 34.1 37.9 
52.5 69 62.1 
100.0 100.0 100.0 
76.3 72.1 73.3 
96.6 94.4 95.1 

— 0.012 0.006 
2.5 2.4 3.9 
5.8 3.8 3.7 
44.8 39.2 36.7 
35.5 45.5 36.3 
8.7 7.1 18.1 
2.7 _ 20 1.30 
100.0 100.0 100.0 
60.8 55.1 61.6 
85.7 82.1 86.1 
0.151 0.011 0.005 
56 69 46 
38 18 48 
6 13 <i 
100 100 100 
55.2 34.0 52.5 
0.038 0.005 
60.0 57.9 56.4 
195 204 210 
203 226 215 
204 232 217 
209 252 225 
215 272 236 
226 296 265 
258 330 330 
274 340 360 
336 362 400 
100 117 108 
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TABLE ll 
Yield Improvement Obtained by Addition of Penex 
Feed Stock: Arabian Wyoming 
Research Octane Number of Total Cs+ Gasoline 
Blend, leaded with 3 ml TEL/Gal. 98.0 97.0 
Penex + Penex +- 
Processes Used: Platforming Platforming Platforming Platforming 
Total C;-+ Virgin Gasoline Feed Stocks 
Cs Fraction, B/D 1,100 1,100 1,560 1,560 
Ce Fraction, B/D 1,100 1,100 1,920 1,920 
Platformer Feed, C;+, B/D _ 7,800 _7,800_ _ 6,520 _ 6,520 
TOTAL FEED 10,000 10,000 10,000 10,000 
C:/Ce Penex Unit 
Total to Feed Preparation, B/D 3,440 — 4,170 — 
Total Feeds to Penex Reactor Sections, B/D 3,090 — 3,810 —— 
Amount of Total C;-+ Gasoline Blend 
Total Volume, B/D 8,400 7,410 8,930 7,920 
Overall Yield, % on Virgin Feed 84.0 74.1 89.2 79.2 
Additional C;-+- Gasoline Yield 
__Achieved by use of Penex 
Volume, 8/D 990 — 1,010 — 
% of Total Virgin Feed 9.9 _— 10.1 — 
% of Cs+ Gasoline Blend 13.3 —-- 12.8 —— 
TABLE il! 
Operating Costs & Profitability Resulting from Addition of Penex 
Feed Stock Source: Arabian Wyoming 
Increased Operating Costs $/Day _$/Day 
Operating Labor & Supervision 85 85 
Utilities 910 1,010 
Maintenance, Taxes & Insurance 330 300 
Miscellaneous Charges __ 285 __ 345 
Total Increase in Operating Costs $1,610 $1,740 
Additional C;+- Gasoline Blend 
Volume, B/D 990 1,010 
Research Octane Number (leaded) 98 97 
Net Value of Additional Gasoline $/Day a $/Day_ 
Premium Gasoline @ 13.25¢/Gal. 5,500 5,610 
Deduct For: 
a) Fuel Value of Product formerly 
lost to gas @ 20¢/MM BTU 1,080 1,100 
b) Increased Operating Expenses 1,610 1,740 
c) Increased TEL required for 
additional gasoline @ 29¢/Bbl. 290 2,980. 300. 3,140 
Net Value of Increased Gasoline 
After Deducting Expenses, $/SD 2,520 2,470 
$/Year* 880,000 865,000 
Additional Capital Investment $1,700,000 $1,850,000 
Payout on Investment, Years 1.9 2.? 


* 350 Operating Days/Year. 





2. By up-grading all fractions, the neces- 
sity for excessively severe treatment by 
catalytic reforming is eliminated. This per- 
mits the refiner to avoid the large loss in 
volume inherent in catalytic reforming to 
ultra-high octane numbers. 

The additional capital investment neces- 
sary for the Penex processing of Arabian 
and Wyoming virgin gasolines to severity 
levels outlined in Taste II has been esti- 
mated and are shown in Taste III. The ad- 
ditional utilities; manpower requirements 
and other miscellaneous operating costs 
have also been calculated and are sum- 
marized in Taste III. 

It has been assumed that the C, and 
lighter fractions produced when processing 
the straight runs have a fuel value of 20¢ 
per 10° Btu, and that the premium leaded 
gasoline has a value of 13%4¢ per gallon. 

The increase in value of products from 
Arabian straight run resulting from the 
increased yield obtained by use of the 
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Penex process amounts to $2,520 per day 
after operating costs are deducted. This 
represents a payout on the increased capi- 
tal investment of 1.9 years. 

Similarly, the increase in value of prod- 
ucts from Wyoming straight run amounts 
to $2,470 per day by use of the Penex proc- 
ess, which represents a 2.l-year payout on 
the increased capital investment. 

It is worthwhile to point out that addi- 
tional advantages are derived by the use 
of Penex. The following items, which were 
not taken into consideration in the eco- 
nomic study, would further enhance the 
profitability picture: 

1. A comparison at equal vapor pressures 
cn the final gasoline blend rather than on 
a C., basis would favor the Penex-Plat- 
former combination because its total prod- 
uct contains a higher percentage of C,, 
gasoline. Its lower volatility permits it to 
accommodate a greater amount of butane 
than in the case using Platforming alone. 


Fic. 4—Processing Wyoming straight run by Penex 
and Platforming. 
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2. Road octane numbers are higher on 
the C 
Platforming combination for the same Re 


gasoline blend from the Penex 


search octane numbers 
3. The C and C 


through the Penex reactor sections are sub 


Iractions passing 


jected to desulfurization as the result of 
treatment with hydrogen under isomeriza 
tion conditions; this reduces the load on 
other sulfur removal facilities, effecting a 
savings in treating chemicals while improv- 
ing lead response 

4. Because the Platformer operates at a 


considerably lower severity in the combi- 
nation case, operating and maintenance ex- 
penses are lower. A somewhat lower plant 


cost for a new reformer could be credited 
against the combination system by virtue 
of the less severe design conditions re- 


quired END 
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\fore than a dozen years ago, 
during World War II, a process 
was developed by Standard Oil 
Company (Indiana) to improve 
aviation gasoline by isomeriza- 
tion of pentanes and hexanes. 
Plants were installed at Whiting 
and Salt Lake City. The process 
now becomes of interest to all 
refmers because the octane re- 
quirements of current passenger 
cars is tending to stress the im- 
portance of upgrading the light 
virgin naphtha component to 
premium fuels. 


By William S. Nordburg and 
Robert C. Arnold 
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Higher Octanes by the 


By William S. Nordburg and Robert C. Arnold 


HE Isomate process was developed by 

the Standard Oil Company (Indiana) 
to increase the octane number of light vir- 
gin naphtha by the isomerization of low- 
octane paraffins to high-octane branched 
isomers. The process employs a_ liquid, 
aluminum chloride-hydrocarbon complex 
catalyst which is promoted with HC1. High 
yields are maintained and catalyst life is 
prolonged by carrying out the reaction in 
the presence of added hydrogen. During 
World War II, the Isomate process was used 
in two commercial plants to make blending 
stocks for aviation gasoline. 

Today, interest in such a process is de- 
veloping because premium gasolines are 
rapidly approaching 100-octane and higher. 
It may soon be desirable to supplement re- 
fining processes now in use with light 
naphtha isomerization. Thus, consideration 
is given in this paper to the application of 
the Isomate process in motor-gasoline pro- 
duction. To show its merits, the process is 
described and data are presented showing 
yields, product properties and costs. 

Reviewing the composition of motor 
gasolines shows how the Isomate process 
meets future refining needs. In a modern 
refinery, gasolines are blended from rela- 
tively few components. In the past, most 
refineries have blended premium gasoline 
from catalytic naphtha, polymer gasoline 
and some butanes which are added to pro- 
vide proper volatility. Catalytic reformate 
has been used to raise the pool-octane and, 
together with light virgin naphtha, has 
constituted the bulk of the regular gaso- 
line. When premium octane goals cannot be 
met this way, fractionation of catalytic 
naphtha and reformate will provide higher- 


octane blending stocks. Premium grades 
are then blended using light catalytic naph- 
tha, heavy reformate, and butanes; some 
alkylate or polymer may also be included. 
Regular grades would contain light virgin 
naphtha, light reformate, heavy catalytic 
naphtha and butanes. 

Typical blending stocks, produced in a 
refinery charging a Mid-Continent crude 
are shown in Figure 1. With these stocks, 
about 35% premium gasoline with a leaded 
octane number of 101 and 65% regular 
gasoline with 95 octane number can be 
made.* In addition to the required frac- 
tionation equipment, it was assumed this 
refinery has equipment for making a 95 
octane, clear, reformate. When this refor- 
mate is fractionated and 3 cc TEL is added, 
a heavy reformate having an octane of 104 
and a light reformate of 94 octane number 
is produced. If only 90 octane, clear, refor- 
mate is available, the octane number of the 
heavy and light reformates would be only 
101 and 91 and the premium and regular 
gasoline blends would be only 99 and 94, 
respectively. 

Whether or not a refinery can produce 
90, 95 or even higher octane, clear, refor- 
mates depends on the type of catalytic re- 
forming used. Non-regenerative reforming 
processes generally are limited -in octane 
potential because catalyst life is shortened 
when severe reforming conditions are used. 
To obtain higher octanes with these proc- 
esses, recycle-extraction, thermal cracking 
of reformate or other combination processes 
may be employed. However, added invest- 





*In this paper, research octane numbers are used 
unless otherwise stated; the General Motors exten- 
sion scale is used for octane numbers over 100. 
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ISOMATE PROCESS 


ment and/or loss in yield are serious dis- 
advantages to such operations. 

A regenerative reforming process is par- 
ticularly flexible for obtaining high-octane 
reformates. Catalyst regeneration permits 
using low pressures to minimize yield loss 
and high reforming temperatures to in- 
crease octane. This type of reforming is 
being used commercially to produce 100- 
octane, unleaded reformate.' 

Irrespective of the type of reforming 
process used and whether or not fractiona- 
tion is employed, an octane level is ulti- 
mately reached where upgrading the light 
naphtha in gasoline becomes attractive. 
Improvement of light virgin naphtha is 
logical because this material has the lowest 
octane of any component in the gasoline 
pool, and replacing it with a high-octane 
material markedly improves octane poten- 
tial. 

Theoretically, there are three chemical 
reactions which might be used to upgrade 
light naphtha. These are isomerization of 
low-octane paraffins to high-octane iso- 
mers, dehydrogenation of paraffins to 
higher-octane olefins, and aromatization of 
hexanes to benzene. Of these methods, only 
isomerization has been developed as a 
separate process to the commercial stage. 
Dehydrogenation has been accomplished to 
some extent by thermal reforming and aro- 
matization by catalytic reforming, but in 
neither case are the process conditions op- 
timum for the desired reaction. From the 
standpoint of gasoline quality, isomeriza- 
tion is an attractive route because the 
product has low sensitivity and good road 
performance. 

Some isomerization may be obtained by 
including light naphtha in the feed to cata- 
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lytic reforming. However, as shown later, 
the conditions for reforming heavy naphtha 
are far from optimum for the isomerization 
of light naphtha. Moreover, a substantial 
yield loss occurs. Thus, separate handling 
of light naphtha is desirable and as re- 
gards commercially developed processes 
the choice seems to be between vapot 
phase isomerization at relatively high tem- 
peratures and liquid phase isomerization at 
lower temperatures. In deciding between 
such processes, it would be well to consider 
some fundamentals of isomerization. 
Isomerization is an equilibrium reaction. 


When a pure hydrocarbon or a mixture of 
hydrocarbons is contacted with an isomeri- 
zation catalyst, an equilibrium mixture of 
isomers is obtained. The composition of this 
mixture is a function of the temperature at 
which it is formed 
The thermodynamic 


hexane isomerization in Figure 2 shows low 


equilibrium for 


temperatures favor highly branched iso- 
mers, while high temperatures result in less 


branched products. Because the octane 
number of branched isomers is much 
higher than that of straight-chain isomers, 
low-temperature isomerization is preferred 


Fig. / Gasoline blending sfocks 





BUTANES 2». LIGHT NAPHTHAS 





HEAVY NAPHTHAS 








See TEL 


OCTANE WITH 


o 20 40 


PERCENT VOLUME 





HEAVY 
CATALYTIC 
NAPHTHA 





60 80 100 


IN GASOLINE POOL 














ONCE THROUGH ISOMATE PROCESS 








TER | 


Fit. 
NCI ABSORBER 











Ahh bd 











Ges To Fuel Recycle Gos ” 
vad 
. SETTLER 
t 
~ ; 


— REACTOR 4 


af) 


























HEATER 






































| /somate Process 
Gy; | iochounle Methyl 
Norma! 
| Meranes 
| 
« R f 
Wy ~ : 
N lsomote | ~ g 
Ny +5) pay 
N | ' nw = 
1 wy 
io ee 
! 
i 
| 
h ae 
and Heovier 








Slurry 


Py 
< 
& 
S 
G 
> 
g 
bi Sea 
AlCls 


























For example, Figure 2 predicts a 200% in- 
crease in the yield of neohexane and di- 
isopropyl when the isomerization tempera- 
ture is lowered from 700°F. to 250°F. 
While many catalysts have isomerization 
activity at about 700°F. or higher, at these 


temperatures the yield of branched isomers 
is so low that the product must be frac- 
tionated to obtain a high-octane product. 
The low-octane isomers which are also 
separated are recycled for further isomeri- 


zation. This operation has the disadvantage 
of high investment and operating costs due 
to the high recycle rates required. 

The Isomate process provides the desired 
conditions for isomerization because it em- 
ploys an acid-type catalyst which is active 
at temperatures of only 200-250°F.*:+ The 
catalyst is an aluminum chloride-hydro- 
carbon complex promoted with anhy- 
drous HCl. 

An essential feature of the process is the 
use of free hydrogen to suppress hydrocar- 
bon cracking and to prolong catalyst life. 
Other aluminum chloride processes for 
isomerization which do not use hydrogen 
are applicable only to butane and pentane 
feeds. Thus, the Isomate process alone can 
handle either mixed pentane-hexane or 
hexane feeds. Typical inspections for suit- 
able feeds are shown in Taste I. 

A flow sheet of the Isomate Process is 
shown in Figure 3. Drv feed, after picking 
up HCl from recycle gas in an absorber, 
is mixed with hydrogen and is introduced 
near the bottom of a tower reactor. Cata- 


lyst is added to the reactor separately. Iso-. 


merization takes place in the liquid phase 
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Fig. 3 


between 200-250°F. and 800-850 psi. Iso- 
mate product goes overhead to a separator 
where hydrogen and some HCl are 
flashed and any entrained catalyst is sepa- 
rated. The product is then stripped of HC1, 
cooled, washed and stabilized. Gases from 
the separator and from the stripper are 
returned to the absorber for HC1 recovery. 
The stabilized product may be blended di- 
rectly into gasoline. 

If product having a leaded octane above 
about 97 is desired, the stabilized product 
may be fractionated to separate low-octane 
isomers for further isomerization. Various 
fractionation systems may be used, but one 
simple system is shown in Figure 3. Pen- 
tanes, neohexane and diisopropyl are re- 
moved as overhead in the product splitter. 
Bottoms are rerun to obtain methyl pen- 
tanes and normal hexane for recycle and 
naphthenic product which may be catalyti- 
cally reformed. 

High yields are obtained in the Isomate 
process. On a butane-free basis, they are 
above 95 vol./% in once-through operation 
and only slightly lower when recycle is 
used. Product yields obtained from hexane 
isomerization are shown in Figure 4. Yields 
obtained from mixed pentane-hexane feeds 
are slightly higher than those from hexanes 
alone. 

The octane number of Isomate product 
from once-through and recycle isomeriza- 
tion of hexane are shown in Figure 5. Data 
for once-through isomerization of feed 
containing 35% pentane and 65% hexane 
are also indicated. The octane number of 
product from mixed feeds depends on the 


pentane-hexane ratio in the feed, the re- 
cycle ratio and the degree of fractionation. 
Depending on these factors, the octane may 
be either higher or lower than that shown 
for hexane isomerization. Other inspection 
data on Isomate products are included in 
Taste I. 

As shown in Figure 1, the leaded octane 
number of once-through product is about 
the same as light catalytic naphtha, so 
little increase in the octane level of pre- 
mium would result from blending once- 
through Isomate in premium gasoline. 
However, the octane number of regular 
gasoline would be increased by eliminating 
low-octane virgin naphtha from the gaso- 
line pool. If a substantial increase in the 
octane level of premium is needed, recycle 
operation is required. With recycle, a light 
naphtha blending stock can be obtained 
with a much higher octane number than 
that of the light catalytic naphtha. Thus, 
the choice between once-through and re- 
cycle operation depends on whether a re- 
finer wants to raise overall pool-octane or, 
in addition to raising pool-octane, he wants 
a high octane blending stock to increase the 
octane level of premium gasoline. 

Aside from the value of Isomate due to 
its high octane number, it is an excellent 
gasoline blending stock because of its low 
sensitivity. As shown in TaBLe I, the motor 
octane of Isomate corresponds closely to 
its research octane number. In some cases, 
motor octane is even higher than research 
octane. Road performance, which reflects in 
part the sensitivity of the fuel, is also sub- 
stantially improved by blending Isomate in 
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THE OHIO OIL COMPANY 


The new Houdriformer of The Ohio Oil Company is the 
first catalytic reforming unit to incorporate regener- 
ation facilities as an integral part of the basic design. Al- 
though the need for regeneration is infrequent, the cata- 
lyst in all three reactors can now be regenerated in-place. 

This Houdriformer is also equipped with a “‘guard 
case”’ reactor as an integral part of the main unit. The 
“guard case’’ desulfurizes the charge stock as well as re- 
ducing other contaminants and eliminating pre-treating. 

On stream at Robinson, Illinois, this Ohio Oil Company 
Houdriformer is an 8330 BPSD unit designed primarily 
for the production of high octane motor fuels. A new 
brochure describing the Houdriforming Process is avail- 
able on request; for your copy, write to: Houdry Process 
Corporation, 1528 Walnut Street, Philadelphia 2, Pa. 


WORLD PETROLEUM 














gasoline. This characteristic of isomerized 
light naphtha is assuming increased impor- 
tance as new automotive engines place 
greater and greater demands on gasoline 
performance. 

Investment and operating costs for the 


Fig. 2—Thermodynamic equilibrium for hexanes. 
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Products from hexane isomerization. 
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These investment and operating costs for 
the Isomate process are conservative esti- 
mates based on proven commercial opera- 
tions in two plants designed and operated 
during World War II. A very substantial 
part of the investment cost is associated 
with the use of alloys to control corrosion. 
Since the war, substantial progress has 
been made in new and cheaper materials of 
construction—particularly in the use of 
plastics. These developments hold consid- 
erable promise for lowering the investment 
cost of the process below the present esti- 
mates. Other modifications of the process 
—based on prior commercial experience 
and further laboratory and pilot plant 
studies—are also being investigated. 

Conclusions. The Isomate process pro- 
vides a means for upgrading light virgin 
naphthas by a technique which has been 
practiced commercially. It becomes eco- 
nomically attractive when it is no longer 
feasible to increase further the octane 
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number of catalytic reformates. The octane Rossint, ET AL. J. Research National Bureau of Moter Octene 
level where this occurs depends on local _ Standards, 27, 529 (1941). ‘ 
refinery situations, including the type of ; Everinc, Advances in Catalysis, 197 (1954). 


reforming process used. It will also depend 


on the results of continuing studies directed 
to lowering investment and operating costs. 

The process operates under conditions 
which favor high-octane products from 
once-through operation. Still higher oc- 
tanes are possible by recycle. Once-through 
operation will increase the production ca- 
pacity for premium gasoline; but to in- 
crease premium octane level, recycle op- 
eration may be required. From both 
operations, the product is an excellent 
gasoline blending stock because its research 
octane number corresponds closely with 
motor and road octane ratings. END 
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RECYCLE RATIO 





TABLE | 


TABLE ll 


Utility and Chemical Requirements 


Isomate Feed and Product Inspections 


for a 4,000 B/SD Isomate Plant 
- Products " 


Mixed Recycle Plant 


——- Feeds ———_ - Hexane — Pentare-Hexane Utility Once-Through (Recycle Ratio 
Mixed Requirements Plant 1.5-1) 
Pentane- Once- Once- Steam, 400 ¢ 
ASTM Distillation, °F. Hexane Hexane Through Recycle* Through sat'd bs 
IBP 142 112 115 102 102 Steam 
10% 148 123 130 109 115 sat'd t 
50° 150 133 149 118 128 Electricity, KW 
90 155 149 180 121 154 Cooling Wate 
Max 171 164 300 128 245 
Gravity, “AP! 75.7 80.8 77.4 85.9 82.0 Daily Chemical 
RVP, psi 49 8.9 7.1 11.2 10.6 Requirement 
Motor Octane AlCle. 18-100 mest é 4 
Clear 63.5 68 79 92 8] "HCl, 22° Be. Lt ' a 4 
+-3 cc TEL 84.8 86 95 107 98 *HsSO,, 66 
Research Octane laOh 
Clear 64 69 80 9) 83 Reforme 
+3 cc TEL 86 89 95 106 97 Qs 


*After removal of gas and naphthenic product; also, this example is for a 1.5 recycle ratio. 
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Progress report on SELECTIVE ISOMERIZATION 


By G. Richard Worrell* 


| the few months since Atlantic Penta- 
fining was announced, ‘'*) greatly in- 
creased interest in isomerization processes 
has developed among refiners and natural 
gasoline operators. The time is rapidly ap- 
proaching when the low-boiling, normal 
paraffins will constitute the lowest-octane 
components of the gasoline pools, and isom- 
erization represents an effective means for 
substantially improving the octane with 
very small yield losses. 

In most modern refinery operations the 
heart of the process is the catalyst. Catalytic 
reforming is an excellent example, since 
most of the available processes are very 
similar and catalysts could be interchanged 
with little or no additional investment. It 
has been firmly established that yield of 
liquid product, octane improvement and 
catalyst life are the prime factors in com- 
parison of processes, 


*Senior development engineer, research and 
development department, The Atlantic Refining 
Company, Philadelphia. 
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It is expected that isomerization will de- 
velop in the same manner, although catalyst 
performance may be partially masked in 
the complexity of the process. TaBLe I lists 
the C,, C, and C, paraffins, along with the 
C. and C, ring compounds (naphthenes and 
aromatics). It is evident that as the molec- 
ular weight increases the number of 
isomers and ring compounds increases 
rapidly. It is obvious that fractionation cal- 
culations will be tedious, but with a little 
patience and much trial and error an opti- 
mum combination of fractionation and 
isomerization can be developed. It is ex- 
pected, therefore, that the true value of an 
isomerization process will rest squarely in 
the center of the catalytic section. 

The Atlantic Refining Company has de- 
veloped catalysts which are highly selective 
for isomerization of normal paraffins. These 
were first described in a series of publica- 
tions in 1953.° Since that time, improved 
catalysts which are even more selective 
have been developed. 


The selectivity is illustrated in Figure 1, 
which shows actual pilot unit data with nor- 
mal pentane as the charge stock. It is evi- 
dent that as severity is increased chemical 
equilibrium is closely approached with only 
minor losses to butane and lighter. Less se- 
lective catalysts will approach equilibrium 
in a more gradual curve, with higher yield 
losses to butane and lighter at a given per- 
centage of isopentane in the product. The 
selectivity of the curve in Figure 1 is also 
representative of the approach to equilib- 
rium that can be attained on higher-boiling 
paraffins, i.e., normal hexane, normal hep- 
tane, and normal octane. 

Process Flow. To illustrate the direct re- 
lationship between catalyst selectivity and 
yield of desired product, the Pentafining 
process will be described. As indicated in 
Figure 2 a mixture of isopentane and nor- 
mal pentane is charged to a pentane splitter, 
which can be a high-efficiency fractionating 
tower capable of producing 95% isopentane 
overhead or some smaller column designed 



































FIGURE 2 
THE ATLANTIC PENTAFINING PROCESS FLOW DIAGRAM 
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for a poorer separation, depending upon the 
desired purity of isopentane and the eco- 
nemic situation. The concentrated normal 
pentane from the bottom of the splitter is 
charged to the Pentafiner. 

The normal pentane is mixed with hy- 
drogen recycle, preheated in exchange, and 


heated to reaction temperature of 800- 
900°F in a furnace. The mixture is then 
passed downward through a fixed bed of 
Pentafining catalyst. The temperature will 
rise slightly because of a small exothermic 
heat effect. The reactor effluent is then 
cooled by exchange with the feed and con- 
densed in a water cooler. The liquid sep- 
arates from the recycle gas in a flash drum 
and then passes under level control to a 
simple degasser tower for removal of bu- 
tanes and lighter. The gas from the flash 
drum is recycled to the Pentafiner. After 
degassing, the equilibrium mixture of pen- 
tanes is recycled to the pentane splitter for 
separation of isopentane. 

A small amount of hydrogen must be 
continuously added to the Pentafiner to hy- 
drogenate the products of cracking and hold 
pressure (300-700 PSIG) on the unit. 

Yields. From the curve in Figure 1, a 
reasonable design point of 60% (by vol- 
ume) isopentane in the reactor effluent and 
2% (by weight) butare and lighter was 
selected. On Figure 2, some typical flow 
rates have been shown to demonstrate the 
process results from one combination of 
fractionation and Pentefining. The basis is 
a charge rate of 2,000 b/d pentanes, com- 
posed of 50% isopentane and 50% normal 
pentane. This distribution of pentanes is 
close to that observed in many crudes, dis- 
tillates and natural gasolines. Since 95% 
isopentane is a desirable product, both as 
an aviation and a motor fuel blending com- 
ponent, a high-efficiency pentane splitter 
was assumed, producing 95% isopentane 
overhead and 90% normal pentane in the 
bottoms. 

With all of the equilibrium pentanes from 
the Pentafiner joining the fresh charge to 
the splitter, the net result is charge rates of 
1783 b/d to the Pentafiner and 3758 b/d to 
the splitter. The product from the Penta- 
finer is 1758 b/d, or 98.6% (by volume) of 
the charge to the Pentafiner. (Because of a 
change in gravity, 98.0 weight percent is 
equivalent to 98.6 volume percent.) the 
yield of 95% isopentane is 1975 b/d, or 
98.75% by volume of the fresh pentane 
charge. Expressed in another way, the yield 
of $5°% isopentane, based on the fresh nor- 
mal pentane charge, is 97.5%. 

Investment and Operating Cost. In TABLE 
II are estimated investment and operating 
costs for the process shown in Figure 2. 


Note that the pentane splitter requires 
about 75% of the total investment and 50°% 
of the operating cost. The Pentafiner itself 
is fairly inexpensive, with an investment of 
$132 per b/d capacity and an operating cost 
of 11.5 cents, barrel. Utilities for the Penta- 
finer are detailed in Taste III. 

The foregoing discussion has been de- 
voted to a selective process for isomeriza- 
tion of normal pentane. In addition, it has 
been mentioned that Pentafining catalyst, 
or a slight modification, is just as selective 
for isomerization of higher-boiling normal 
paraffines. Taste I shows octanes, boiling 
points and Reid vapor pressures of hydro- 
carbons in the C, to C, range. These octanes 
show that greater octane improvement pos- 
sibilities exist in the C,’s and C,’s than in 
the C.’s. Because of the number of compo- 
nents, however, and because of the tend- 



















Pentafining Pilot Unit 


actor must be decided. As soon as general 
cases can be derived, a more detailed an- 


nouncement of hexane and heptane isomeri- 








TABLE I! 
Utilities for Pentafining 


Basis: 1783 b/sd to reaction section 


Fuel gas, million Btu/hour 7 
Electricity, kw 65 
Cooling water make-up, gallons/minute 30 


Steam, pounds/hour 1600 


Catalyst cost, dollars/day 














ency of the ring compounds to form zation processes will be made END 
azeotropes with lower-boiling paraffins. 
definition of the optimum process combina- Lrrenaruns Crrep 
tions requires detailed knowledge of the 
composition of a given feed stock. Selection (1) Oil and Gas Journal, March 19, 1956 
between high-efficiency and low-efficiency pg. 183 
fractionation must be made, and whether to (2) Petroleum Refiner, April, 1956, pg. 138 
isomerize paraffins of different molecular (3) Industrial and Engineering Chemistry, 
weight in separate reactors or the same re- January, 1953, pg. 147 
TABLE | 
Octane, RVP and Boiling Point of Pure Hydrocarbons 
Boiling F-1 Octane 
Compound Point’ °F RvP Clear 3ce 
2, 2-dimethyl propane (neo pentane) 4.1 22 0 gs 
sO pentone 82.1 20.4 72. 
normal pentane 96.9 5.4 67 8 
cyclo pentone 120.7 99 
2, 2-dimethy! butane (neo hexane) 121.5 99 ] 
2, 3-dimethy! butane (diisopropyl) 136.4 7 A 8 
2-methyl pentane 140.5 6.8 
3-methyl pentane 145.9 6.1 4 
normal hexane 155.7 5.0 24.8 é 
methyl cyclo pentane 161.3 45 9 13.8 
benzene 176.2 y 97.0 94 
cyclo hexane 177.3 4 
2, 2-dimethy! pentane 174.6 3 72.8 
2, 3-dimethy! pentane 
2, 4-dimethyl pentane 176.9 - 4 6 
2, 2, 3-trimethy! butone (triptane) 177.6 4 
2, 3-dimethy! pentone 186.9 2.8 8 
2-methy! hexane 194.1 d 
3-methyl hexane 197.3 y 
3-ethy! pentane 200.3 2 és 
n-heptane 209.2 é 
Most octanes from General Motors report OC-139, Knocking Choracterist 
Others from Atlantic Refining Company data 
* Boiling points and RVP's from ASTM Committee D-2 special pub. # 109 
TABLE I! 
Investment and Operating Cost 
for Pentafiner and C, Splitter 
Basis 
2,000 b/sd fresh charge, consisting of 50 isopentane and 50 normal pe 
Unit Pentafiner Pentane Splitter Total 
Charge to unit, b/sd 1783 
Investment, dollors 235,000 
Investmeni, dollors/borre! 132 6 
Operating cost, dollars/day 205 
Operating cost, cents/barrel 11.5 
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One 
possible 
source of 
mechanical 


octanes-- 


TPHE V-8 engines in the automobiles of 

today bear little resemblance to the four 
and six cylinder L-head powerplants that 
were the standby of the automobile indus- 
try for the first half-century of its existence. 
Improvement has been made on improve- 
ment and the simple engine of the 20’s and 
30’s has given way to the highly complex, 
though at the same time highly efficient 
power package of the 50’s. Like other com- 
ponents of the modern engine, the carbu- 
retor has had a long history of develop- 
ment. It has become buried under its ac- 
cessory, the air cleaner, and it has been 
given a rudimentary brain in the form of 
an automatic choke and no longer requires 
extensive tinkering on a Sunday afternoon 
as did its prototype with which our fathers 
perforce became familiar. 

The reason the carburetor has survived 
in this era of automatic transmission, hy- 
draulic valves, power steering, etc., is that 
it is a relatively simple and at the same 
time fairly efficient mechanism for meter- 
ing the fuel and air to the engine. Yet there 
are signs that the carburetor’s days are 
numbered. Not the least of these signs is 
the comic strip Dick Tracy whose author 
has replaced the carburetor on a criminal’s 
car with fuel injection in order to give him 
an edge on the police. The comics, it should 
be recalled, often prove accurate in pre- 
dicting things to come. 
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Fuel injection system designed by American Bosch. 


FUEL INJECTION 


Fuel injection, or the introduction of 
atomized fuel into the cylinders or intake 
manifold is not, of course, new. It was 
first used in the 1920’s by Robert Bosch in 
Germany for diesel engines and Bosch also 
tried it in the automobile. Today all diesel 
engines employ fuel injection and certain 
aircraft engines and racing cars use it to 
advantage. However, although it is avail- 
able for some stock cars as optional equip- 
ment, to all intents and purposes the car- 
buretor is the only means of fuel induction 
for the automobile engine. As mentioned 
above, it has a long history of development 
and the standard carburetor is well suited 
to mass production methods. The carbure- 
tor has the advantage over most other 
systems in that it does not have the com- 
plication of moving parts. Of course, the 
carburetor is not a perfect mechanism, but 
so far its shortcomings have been slight in 
comparison with its advantages. 

With the ever increasing demand for 
more horsepower in the automobile, how- 
ever, the standard carburetor on high- 
performance stock cars has become the 
four-barrel carburetor and in some cases 
two four-barrel carburetors are found un- 
der the hood. These installations cost the 
manufacturers of the automobiles $40 to 
$50 compared with $6 to $10 for the con- 
ventional carburetor, and they take up a 
proportionately larger amount of space. 


While the four-barrel carburetor is still 
more the exception than the rule, there are ° 
enough of these installations to warrant 
consideration of fuel injection which, if for 
no other reason, is a desirable substitute 
because of the space it saves and conse- 
quently the latitude it gives the body styl- 
ist. Designs thus far developed do envisage 
a substantially higher cost than even the 
four-barrel carburetors. 

Styling, naturally, is not the only reason 
that the engineers are taking a good look 
at fuel injection, though it would be un- 
wise to underestimate the role that styling 
plays in the evolution of the automobile. 
The horsepower race is perhaps an even 
more important reason for Detroit to take 
a very careful look at substitutions for the 
carburetor. There is a good chance that 
fuel injection, if properly adapted for the 
spark ignition engine, could bring about 
significant improvement in the peak horse- 
power output. So far no engine has been 
built to take full advantage of fuel injec- 
tion and the only claims that can be made 
result from tests on stock engines that have 
been fitted with fuel injection. American 
Bosch has done considerable work on de- 
veloping a practical system of fuel injec- 
tion for the automobile and its reports 
show a 10% increase in power at full 
throttle and a decrease of at least 500 rpm 
at maximum torque. This latter feature is 
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highly desirable in cars equipped with au- 
tomatic transmissions, for these transmis- 
sions require high torque at low speeds. 
In addition, Sydney E. Miller of American 


“ 


Bosch claims the intangible per- 
formance factor which might be labeled 
‘liveliness’ is improved because of the in- 
stant response of the engine to fast or slow 
throttle movements. Because of the ab- 
sence of heat on the intake manifold some 
mechanical octane advantage is gained and 
the spark timing may be advanced consid- 
erably without detonation.” Another factor 
that may prompt manufacturers to bring 
out fuel injection is the appeal new gadgets 
have to the public. Innovations like this 
can generate reams of advertising copy and 
publicity and are often a hypodermic for 
a sagging sales program. 

Naturally, there are drawbacks to fuel 
injection, the chief being the higher cost 
of the injection equipment. However, the 
increasing complexity of carburetors is re- 
ducing the gap in cost between the two as 
is the application of new techniques to the 
manufacture of the injection equipment. 
For example, it has been pointed out by 
E. K. von Mertens of American Bosch that 
prior to 1950 a standard fue! injection pump 
for a six-cylinder engine weighed approxi- 
mately 35 pounds and was made up of 450 
parts. Today, American Bosch has a pump 
for the same engine that weighs ten 
pounds and has less than 100 parts. For the 
latest gasoline injection pumps, von Mer- 
tens goes on to say, these figures can easily 
be halved again, and costs can be foreseen 
in mass production which will come close 
to the cost of the four-barrel carburetor. 
Nevertheless, there is no escaping the fact 
that fuel injection systems are more com- 
plicated than the carburetor and their mov- 
ing parts and close tolerances, requiring 
careful fuel filtering, can affect their re- 
liability. 

There also are combustion problems that 
arise from the type of fuel used and the 
manner in which it is injected. Here the 
experts seem to differ in their opinions. 
Some feel there is no doubt that combus- 
tion will be more efficient with fuel injec- 
tion and that fuel savings will be effected 
because of the full or partial fuel cut-off 
possible during deceleration. Others have 
grave doubts as to the fuel savings to be 
expected, particularly in view of the ex- 
cellent all-round performance of the mod- 
ern carburetor. Some question also exists 
as to the problems of hot starting with fuel 
injection and poor vapor handling of the 
injection system. 

Generally speaking, there are three types 
of fuel injection. Timed injection is the pri- 
mary type, although continuous flow and 
pressure carburetor systems sometimes are 
classed as types of fuel injection. In the 
timed injection system, the fuel is injected 
into each cylinder or intake valve port un- 
der pressure, the amount of fuel being pre- 
determined by a sensing device that takes 
into account manifold conditions and throt- 
tle setting. Usually a spring-loaded nozzle 
is the means by which the fuel is intro- 
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duced into the cylinder, there being a sepa- 
rate nozzle for each cylinder. Racing cars 
which have used fuel injection for many 
years employ what is known as the con- 
tinuous flow system. In this system, the 
nozzles for injecting the fuel into the inlet 
ports do not have a valve or other provi- 
sion for cutting off the fuel. Consequently 
these systems are not very good at low 
speeds, though the Fuelcharger Corp. of 
Detroit has a continuous flow system that 
has provision for fuel metering over a wide 
range of speed and load conditions. 

Aircraft use the pressure carburetor sys- 
tem which differs from the previous sys- 
tems in that the carburetor is retained and 
used as a metering device. The advantage 
of injection lies in the fact that there is 
almost complete freedom from carburetor 
icing and better control of the temperature 
and altitude conditions is encountered. 
Moreover, in those aircraft systems where 
injection is directly into the cylinders 
rather than into the eye of the super- 
charger there is reduced hazard from com- 
bustible mixtures in the manifold system 
and freedom from backfiring. It is doubtful 
that the pressurized carburetor will find 
application on the automobile, however, for 
most of its advantages are only encoun- 
tered under flight conditions. 

The most likely fuel injection system to 
appear on passenger automobiles is the 
timed injection system recently announced 
by American Bosch. American Bosch has 
kad considerable experience in designing 
and manufacturing fuel injection systems 
for diesels and it carried on a great deal 
of experimentation and research on gaso- 
line injection prior to the second World 
War and during the war helped develop 
and produce gasoline injection systems fo: 
B-29 bomber engines. However, in ap- 
proaching the problem of fuel injection for 
the automobile, the company did not at- 
tempt to adapt existing diesel injection 
systems, for such adaptations in the past 
have not proved ideal. 

Figure I shows the elements that make 
up the American Bosch system. Fuel is 
supplied by the 
through the filter to the injection pump. 


motor-driven pump 


The filter traps any harmful particles in 
the fuel down to two microns in size and 
has a service life of approximately 30,000 
miles in normal car operation. The injec- 
tion pump is a simplified single-plunger 
type with the plunger reciprocated by 
means of an integral-face cam. This pump 
supplies the fuel under pressure to the 
nozzles and at the same time distributes it 
to each cylinder. The positioning of a sleeve 
on the plunger controls the amount of fuel 
fed to each cylinder. A control mechanism 
is attached to the injection pump which 
receives a control pressure from the mix- 
ture control and translates it through a 
shaft to the metering sleeve of the plunger. 

The mixture control is a manifold pres- 
sure type with throttles linked directly to 
the accelerator pedal. A chamber in the 
mixture control feeds a modified manifold 
pressure to the injection pump control 

















































during cold starting and idling. The in- 
jection nozzles are of the single poppet 
type. In the present system these are lo- 
cated in the manifold directly above each 
intake valve. Fuel is sprayed toward the 
back of each valve and carried into the 
cylinder by air during the intake strok« 
The system, which at present is contem- 
plated as a kit for installation after removal 
of the carburetor, has been extensively 
tested in stock cars by American Bosch 
and the Petroleum Chemicals Division o! 
E. I. du Pont de Nemours & Co 

Speaking at a recent meeting in New 
York, Charles W 
American Bosch Arma Corp., said that in 


Perelle, president of 


addition to increased horsepower output 
and improved acceleration and fuel econ- 
omy, there are other advantages “ such 
as smoother engine performance, improvea 
cold weather starting, less engine wear 
smoother idling, and freedom from vapo! 
lock. But also important is the fact that 
modern high-compression gasoline engines 


will eventually be eble to use lower grades 
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Du Pont engineer using an air-fuel analyzer in conjunction with test work in 


du Pont’s fuel injection Lincoln. 


of fuel which will mean not only a saving 
in fuel cost, but provide a means for 
stretching our petroleum reserves substan- 
tially tg 

Of particular interest to petroleum re- 
finers is the implication in Mr. Perelle’s 
statement that fuel injection will permit 
high compression engines to use lower oc- 
tane number fuels. This could be the case 
it fuel injection results in a more efficient 
fuel-air mixture and a lower mixture tem- 
perature. Commenting on this possibility, 
J. E. Taylor of Gulf Research and De- 
velopment Co. said at an S.A.E. Symposium 
on Fuel Injection, “ . we are not naive 
enough to believe that such a development 
would make it possible to reduce the oc- 
tane rating of gasolines. On the contrary 
we suspect that engine characteristics 
would be changed to fully utilize the oc- 
tane quality of existing commercial gaso- 
lines.” 

This remark makes very good sense when 
one considers that the conventional carbu- 
retor will be with us for a long time and 
that the fuel in service stations will be de- 
signed for it. Any auto manufacturer who 
introduces an engine with fuel injection 
will quite naturally design his combustion 
system to take full advantage of existing 
fuels 

In his talk, Mr. Taylor also went on to 
point out that fuel injection will have the 
probable advantage of appreciating the 
Motor method octane ratings of fuels. 
Present engine-transmission combinations, 
he feels, have resulted in cars that depre- 
ciate sensitive fuels and Motor method oc- 
tane ratings are therefore becoming of in- 
creasing importance. Looking to the future, 
he said “. . . most of the very high octane 
hydrocarbons that might be made for to- 
morrow’s gasolines are very temperature 
sensitive and have very high Research oc- 
tane ratings but quite modest Motor 
method octane ratings. Thus it appears that 
the real octane ceiling will be significantly 
higher if engines are designed to appreciate 
very sensitive fuels and the opportunity to 
run with low intake air temperatures with 
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fuel injection appears to be a real step in 
that direction.” 

A. E. Cleveland of Ford Motor Co. told 
a recent meeting of the Western Petroleum 
Refiners Association that fuel injection 
opens new avenues of engine design. He 
suggested that the first popular injector 
which can be mass produced at low cost 
may not show a radical improvement over 
the carburetor, but will permit further 
advances in injector design and in engines. 

“New combustion chambers can be de- 
signed around injectors,’ Mr. Cleveland 
said. “With fuel injection, a new element 
of control is introduced into the burning 
process, and where the ultimate end of 
developments centered on controlled burn- 
ing may be, it is impossible at this time 
to predict. We can say that some laboratory 
work has shown remarkable possibilities 
for improved thermal efficency as well as 
complete octane insensitivity with control- 
led burning. However, don’t expect this 
the year after the injector is first intro- 
duced. It is the ultimate end-result of a 
long breed of developments, all of which 
must have public acceptance and meet the 
requirements of mass _ production tech- 
niques, and any one of the developments 
may become the end of its breed.” 

Tests by the Petroleum Chemicals Divi- 
sion of the du Pont Co. reveal that the 
power of a 1954 Lincoln was increased by 
about seven percent at 44 and 60 mph when 
using a prototype of the American Bosch 
injection system. This increased perform- 
ance was possible with no increase in the 
octane requirement. In effect five mechani- 
cal octanes were available by this particu- 
lar installation of fuel injection on an en- 
gine designed for a carburetor. Doubtless 
more mechanical octanes and gasoline power 
could be achieved by designing an engine 
especially for fuel injection. 

Some engineers feel that fuel injection 
will permit the use of wider boiling range 
fuels. For example, the 50% point of auto- 
motive gasoline is held below a maximum 
in order to ensure ease of starting under 
cold conditions. There is reason to believe 





American Bosch fuel injection system on a V-8 engine. 


the starting problem will be less critical 
with fuel injection, and if this should be 
the case, the 50% point could be raised. 
This would permit certain high boiling, high 
octane stocks that are now excluded from 
motor gasoline to be utilized. Of course, 
this assumes that these fuels would not be 
used in engines employing conventional 
carburetors. Higher 90% points are also 
considered as possible for engines using 
fuel injection. However, there is no guar- 
antee that fuel injection would overcome 
the problems inherent in the use of high 
boiling fuels, viz., cold starting, crankcase 
and spark plug deposits, dilution in the 
crankcase, etc. It is principally for these 
reasons that F. C. Mock and W. C. Suttle 
of Bendix Products Division of Bendix 
Aviation Corp. question the advantages to 
be gained from fuel injection in their paper, 
“Problems of Fuel Injection for Gasoline 
Automobile Engines,” that was delivered 
before the Society of Automotive Engineers 
in November. However, apparently Bendix 
is making every effort to overcome the ob- 
jections to fuel injection for it is reported 
that three different divisions of the com- 
pany are working on types of fuel injection 
for the automobile. The automobile com- 
panies are also experimenting with injec- 
tion systems of their own and others’ design 
and it seems fairly certain that at least one 
or more 1957 cars will employ some form 
of fuel injection. 

In his review of the subject of fuel in- 
jection for automobiles, Mr. Taylor said: 

“Summarizing, it appears that the gen- 
eral adoption of properly designed fuel in- 
jection systems can be advantageous to the 
oil industry and therefore to our mutual 
customers, the motoring public, by: 

“1. Permitting better utilization of fuel 
octane numbers—especially with sensitive 
fuels. 

“2. Permitting the inclusion of more low 
boiling and high boiling materials in auto- 
motive gasolines, and thus increasing the 
yield of gasoline from crude oil. 

“3. Eliminating carburetor icing as an 
operational problem.” END 
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THE GAS TURBINE 


As the automotive industry nears 12:1 compression 


ratios in piston engines it is beginning intensive re- 


search into the gas turbine as a possible successor. 


N any long-range planning the oil re- 

finer cannot overlook the automotive 
gas turbine. Obviously, the V8 reciprocat- 
ing engine is not in early danger of re- 
placement but the current research and 
testing programs of major automobile 
manufacturing firms, notably in the United 
States, England and Europe, deserve to be 
watched. 

In the field of aviation the turboprop 
has been spectacular in its success. Vis- 
count planes in the United States are op- 
erating with a very high percent of seats 
sold. Competing flights powered with con- 
ventional piston engines are losing business 
to the quieter turboprops. 

In the automotive field the current re- 
search probably is motivated by fear of 
competition rather than by belief in the 
gas turbine as a source of automotive 
power, because there are very clear dis- 
advantages to be overcome. But the re- 
search is making progress and it is in- 
surance. 

Various students of the automobile in- 
dustry have suggested that the gas turbine 
will invade the sports car field first. A 
commercial model may be offered in about 
five years. If successful in the sports field, 
standard passenger car models might well 
be introduced in large numbers, say 10 
to 15 years hence. 

There is, of course, a very great inertia 
factor in a field in which cars give good 
service for 10 years and well over 100,000 
miles. The gas turbine cannot become a 
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major factor short of 10 or 15 years, but 
implications of gas turbine adoption in 
refinery processes and marketing proce- 
dures are such that current work in the 
field cannot be overlooked. 

The automobile designer in recent years 
has made great efforts to improve road 
visibility. He has packed more and more 
horsepower and gadgets under a lower and 
lower hood. The gas turbine should con- 
tribute to this object because of its greater 
simplicity, smaller size and lighter weight. 
New body styles could be developed to 
catch the eye of the motorist 

Smoothness and lack of vibration have 
had great appeal in turboprop planes and 
its novelty could very well be effective as 
a sales weapon in the automotive field. 
Against this must be considered the high- 
frequency whistle of hot gases which pre- 
sent a noise abatement problem. Prototypes 
operated on the roads in Europe and in the 
United States suggest that the noise prob- 
lem can be overcome. To the passenger in 
a turbocar the surge of smooth power is 
astonishing. 

An outstanding disadvantage of the 
turbocar in its present state of development 
is the acceleration time lag. In the modern 
piston engine car the driver has become 
accustonied to an instant response to the 
throttle when a traffic light turns green 
In the turbocar there is a time lag of a 
second or so after the fuel pedal is de- 
pressed before the car attains speed. As 
now designed, the power plant consists of 


two turbines. The first is directly con- 
nected to a compressor which supplies ade- 
quate amounts of air for fuel combustion 
The second provides motive powell tor the 
car through gearing to the wheels The 
acceleration time lag results from the 
stepwise build-up of speed in the primary 
turbine and < ympresso! before the power 
turbine is brought up to speed 

Fuel consumption is a problem which has 
not yet been solved. At cruising speeds 
the gas turbine consumes fuel at a rate 
which is not prohibitive but at low speeds 
and when idling the turbine suffers badly 
by comparison, One prototype passenger 
car is said to obtain 13-14 miles per gal- 
lon at constant speeds of 40-45 mph. This 
compares with 19-20 mpg with well designed 
modern V8 piston engines of similar horse- 
power rating. At low speeds, however, the 
turbocar gets only about 7-9 mpg while 


piston cars may not drop below 14 mpg 


The idling record of the turbocar in terms 
of gallons per hour is similarly bad be- 
cause the turbine still revolve at 10.000 
to 15.000 rom wher 
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The combustion problem in the automotive 
gas turbine is accentuated by the leanness 
f the mixture charged to the combustor 
as compared with the mixture in a piston 
engin 

High atmospheric temperatures have an 
idverse effect on gas turbine efficiency 
hile at low temperature there is a marked 
mprovement. Increases in altitude do not 
affect the turbine as much as a piston en- 
ine but fuel control is critical to compen- 
ate for altitude and variations in regen- 

ator heat input 

From the standpoint of the automobile 

inufacturer the cost of a gas turbine is 
irohibitive today. There are, of course, 

iny elements in the turbine which are 
imple It requires only one spark plug, 
7 which is used infrequently and should last 
as long as the car. The turbine is in itself 
a torque converter and eliminates much 
of the complexity of the modern automatic 
transmissjon. 

The turbine operates at very high speeds 
and is subjected to temperatures on the 
order of 1,500°F. To withstand such heat 
the manufacturer must use very expensive 
alloys. Exceedingly difficult machinery op- 
erations are required in producing turbine 
parts such as the high-alloy blades. Pre- 
cision of balancing a motor which will 
revolve at speeds up to 50,000 rpm is far 
greater and more costly than is required 

n piston engine production. Although the 
engine may weigh less than half as much 
as a piston job it costs more than twice 
as much. 


From the oil industry standpoint, wide 
adoption of the automotive gas turbine 





Looking under the hood of a 1956 Plymouth powered by Chrysler's experimental 
gas turbine engine are James C. Zeder, (left), vice president-engineering, and 
George J. Huebner, Jr., executive engineer in charge of research. Mr. Huebner 
holds a power turbine wheel, duplicate of the one in the engine which supplies 


driving force to the car's rear wheels. 
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would cause a complete overhaul of re- 
finery techniques. The gas turbine appears 
to prefer a non-aromatic straight run 
gasoline or mixture of gasoline and kero- 
sine, a fuel with high flame speed and 
which burns clean. The refiner of fuel for 
gas turbine cars could forget about cata- 
lytic reforming for high aromatic content 
and devote his efforts to getting the largest 
volume of volatile liquid fuels from his 
barrel of crude. As mentioned previously, 
however, the gas turbine is a development 
to watch but definitely not to worry about 
in the immediate future. 

Last March, Chrysler Corp. drove a gas- 
turbine-powered Plymouth sedan across 
the United States from New York to San 
Francisco. At the end of the trip it was 
reported that fuel mileage averaged be- 
tween 13 and 14 mpg. The car cruised at 
40-45 mph. 

Reporting on research progress to date, 
George J. Huebner, Jr., in charge of the 
project, stated that in the past two years 
considerable work has been done with 
plain bearings, instead of more expensive 
types of anti-friction bearings; engine fric- 
tion has been greatly reduced; and the 
combustion system has shown steady im- 
provement as have engine controls. Origi- 
nally, only speed could be controlled. Now 
there is automatic control of temperature, 
idling and top speed, making it possible 
for a driver to operate the turbine car just 
as he would a present-day automobile. 

Mr. Huebner disclosed that the regen- 
erator or heat exchanger on the gas tur- 
bine engine was operating at efficiencies of 
86 to 87% on the trip. It is this uniquely- 


designed regenerator that gives the engine 
its fuel economy and low exhaust tem- 
perature. 

In an address before the recent annual 
meeting of the Western Petroleum Refiners 
Assoc., A. E. Cleveland of Ford Motor Co. 
suggested that “most lasting developments 
come about slowly—evolutionary, not revo- 
lutionary. 

“Between the present reciprocating en- 
gine and the gas turbine lie many possible 
evolutionary developments. Some of these 
intermediate forms may prove ultimately 
more attractive than the turbine. They are 
all worth investigation. Compounding of the 
present reciprocating engine with the gas 
turbine is one of these developments and 
may vary from the exhaust-driven engine 
supercharger to the use of the reciprocator 
only as a compressor or combustor for the 
turbine intake air. Certainly if the efficien- 
cies accompanying higher compression 
pressures and higher expansion ratios are 
to be realized, a piston type of compressor 
is indicated. However, the assumption that 
the gas turbine is the ultimate engine is by 
no means justified, for there are many pos- 
sibilities for improvement left in the pres- 
ent reciprocating engine design. These im- 
provements, although less radical than the 
change in torque-rmp relationship offered 
by the gas turbine, when considered in 
their relation to time and existing driving, 
maintenance, and manufacturing patterns, 
offer many attractive features.” 

Meanwhile, Mr. Cleveland’s company, as 
well as all other major automotive manu- 
facturers, is busy working on the gas tur- 
bine—just in case. END 





Chrysler regenerative gas turbine is lowered into a 1954 production model 
Plymouth car by George J. Huebner, Jr., executive engineer in charge of re- 
search for the Chrysler engineering division. Rated at 120-shaft hp, the Chrysler 
turbine actually delivers the same power at the rear wheels as a 160-hp piston 
engine because of its superior torque characteristics. 
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Abadan reactivation 
increases 


refinery 
crude runs 


in the 


By E. Lawson Lomax 


EFINING activities in the Middle East 

during the past year have been fea- 
tured by the gradual reactivation of the 
Abadan refinery. Although still operating 
at only about 40% of rated capacity the 
great plant at the head of the Persian Gulf 
is contributing most of the increase in re- 
fined products available in the area. 

Until 1951, the largest petroleum refinery 
in the world, Abadan, was operating at a 
throughput of 500,000 b/d, and although 
this refinery no longer holds the outstand- 
ing position which it did before nationaliza- 
tion of the Iranian petroleum industry, yet 
at its present throughput of over 200,- 
000 b/d it can still be classed as a large 
refinery. The same can be said of refineries 
at Aden, Ras Tanura, Kuwait, Bahrain and 
Haifa, although the latter, owing to the 
political differences between the Arab 
world and Israel, is only working at about 
one quarter capacity. 

These large refineries, while covering the 
requirements in products for the country 
in which they are located, are essentially 
refineries built for the refining of local 
crude oil and the exploration of the major 
portion of the refined products. 

The smaller refineries have however, on 
the other hand, been built with the object 
of supplying the local market demands with 
certain refined products, mainly fuels and 
illuminants, except in the case of the 
Baghdad refinery of the Iraq Government 
where a lube oil plant is now being in- 
stalled, which will make it a complete 
refinery. 

Plans are at present being discussed by 
the government of Syria and Jordan for 
refineries in these countries, the charging 
stocks for these refineries being taken from 
the pipe lines of the producing companies 
which pass through their territories. With 
regard to a refinery in Jordan, the plans 
were discussed some six years ago but did 
not come to fruition. These Middle East 
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1ir view of part of the Abadan refinery. The power house is in the center of the picture, with the 
administrative offices in the foreground. 














Distillation unit at the Egyptian 
government's Suez refinery. 


countries are, however, becoming more 
petroleum conscious all the time and there 
is every prospect that these projects will 
develop. 

Considerable strides were made in the 
past year in getting the Abadan refinery 
into working order again. During 1955 a 
total of 50.9 million barrels of Iranian 
crude was processed. Part of the products 
from this crude were used to satisfy inter- 
nal markets in Iran, but the major portion 
was sold for export by the Consortium 
Members Trading Companies. 

Throughput of the refinery is increasing. 
During the first quarter it averaged 173,- 
000 b/d. By April the average had risen to 
230,000 b/d. 

As can be imagined a large amount of 
maintenance and overhaul work was re- 
quired on the various units composing the 
refinery before they could be restarted 
after their long period of inactivity, so each 
unit before being put into commission was 
subjected to a complete overhaul. 

At the end of March 1956 three of the 
larger atmos/vacuum distillation units had 
been put into commission, each with a daily 
capacity of 90,000 barrels. The products 
from these units include motor gasoline, jet 
fuels, kerosine, diesel oils, boiler fuels and 
bitumen 

Lube oils are also being made but only 
for consumption in Iran and not for ex- 
port. This situation is a logical one, when 
it is remembered that most of the con- 
sortium members trading companies market 
their own branded lubricants, and the ex- 
port of lubricants from Iran would intro- 
duce many difficulties. 

In addition to the three distillation units, 
three 11,000 b/d thermal reforming units 
have been re-conditioned and put into com- 
mission and a larger one of 24,000 b/d 
capacity is in course of being overhauled. 
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Three sulfur dioxide solvent extraction 
units for the treatment of kerosine have 
been overhauled and put into commission. 
A separate sulfur dioxide plant for the pro- 
duction of aromatic constituents for avgas 
was commissioned at the beginning of 1956. 

One of the smaller alkylation plants has 
been in commission for some time for the 
production of various ranges of avgas for 
internal consumption, and a larger unit is 
in course of overhaul. Some of the super- 
fractionators for the production of avgas 
components, have also been overhauled and 
re-commissioned. The start-up of these 
units will provide larger quantities of av- 
gas, some of which will be exported. 

The 30,000 b/d cat cracker which was 
only just completed and commissioned be- 
fore Abadan was shut down in 1951, has 
been overhauled and put into commission. 
In line with this re-commissioning of the 
plant, the various necessary auxiliary and 
treating services are being overhauled and 
gradually put into commission. 

The Ras Tanura refinery of Arabian 
American Oil Co. processed 74,171,745 bar- 
rels of crude oil during 1955, ie. 5,672,- 
851 barrels less than in 1954. This decline 
may have been caused by the restarting of 
the Abadan refinery. During 1955, a fluid 
hydroformer was completed and put into 
commission. This was the first one of its 
kind to be built in the Middle East. Its cost 
was $13 million and its design capacity is 
8,700 b/d of 92 clear octane gasoline to be 
used for blending with other stocks. 

Other additions in the refinery were the 
erection of six new tanks for product stor- 
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age and blending, the addition of a new 
boiler in the power house to increase steam 
raising and expansion of cooling water 
services. 

External to the refinery was a new plant 
for the production of nitrogen gas for use 
in the hydroformer and oxygen for weld- 
ing. A plant for the loading of LP Gas into 
tank trucks and cylinders was also installed. 

A 15,000 b/d unit for the desulfurization 
of diesel oil is being constructed. The esti- 
mated cost of this is about $4 million. 

The products from refinery operations on 
74,171,744 barrels crude were: 


Barrels 
Liquefied petroleum gas 23,849 
Gasoline 11,092,263 
Jet fuel 2,300,793 
Kerosine 5,377,752 
Diesel oil 15,177,314 
Fuel oil 35,401,508 
Asphalt 209,766 


In the early part of 1956, Kuwait Oil Co. 
announced that an important extension to 
its refinery at Kuwait is to be carried out 
which involves the increase in rated capac- 
ity from 28,000 b/d to 170,000 b/d. The rea- 
son for this expansion is the production of 
larger quantities of middle distillates, ma- 
rine diesel and furnace fuel oil, which in- 
cludes bunkers for tankers loading at 
Kuwait. 

Two new atmospheric crude distillation 
units of a capacity of 80,000 b/d each to- 
gether with stabilizer units are to be 
erected. These units are being designed by 
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No. 1 crude oil distillation unit and flare stack at British Petroleum’s 100,000 b/d refinery at Aden. (Photo 


courtesy of British Petroleum Co. Ltd.) 
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E. B. Badger and Sons (Gt. Britain), Ltd. 
which built the existing refinery and erec- 
tion will be carried out by the Bechtel In- 
ternational Corp. of U.S.A. in conjunction 
with George Wimpey and Co. Ltd. of Gt. 
Britain. The same firms will also erect 
the necessary auxiliary equipment, for in- 
creasing the power, steam and water facili- 
ties, oil/water separating plant, distribu- 
tion lines, pumps etc. Some further 17 new 
storage tanks for crude and products are 
to be erected. 


Work, on a site adjacent to the existing 
refinery at Minal-Ahmadi, has already 
commenced and the whole extension is 
scheduled for completion by the end of 
1957. 

Ample facilities already exist for the 
treatment and ethyl blending of the motor 
gasoline to be produced, which will have 
an end point of 160°-180° C. and represent 
about 22% of the crude. 


This refining scheme fits in with the new 
pattern of crude refining in the Eastern 
Hemisphere for the production of larger 
percentages of heavy fuels. 


The Awali refinery of Bahrain Petro- 
leum Co. Ltd., works on the company’s own 
supply of crude from its Bahrain field but 
this only provides about % of its through- 
put, the major portion being crude from 
the Saudi-Arabian fields of Aramco. There 
is a direct pipe line connection between 
Aramco’s property and Bahrain’s storage 
tanks. 

In the immediate post war years the re- 
finery throughput was about 63,000 b/d, 
made up of about one part of Bahrain 
crude and two parts of Aramco crude. The 
present throughput is almost four times 
as much as in 1945, and as mentioned be- 
fore the proportions of crude are about 
seven to one. Runs for 1955 totaled 74,- 
352,718 barrels. 

The products made in the refinery are 
fuels of various types such as motor gaso- 
line, jet fuel, power kerosine, diesel oil and 
boiler or furnace fuel, together with kero- 
sine and asphalt. 

The refinery is quite a modern one, and 
in addition to the normal distillation units, 
has two fluid cat cracking units, with their 
associated gas recovery and re-running 
units, a polymer plant and two vacuum 
units for supplying feed stock for the cat 
crackers. 

British Petroleum Co.’s Aden refinery, 
which has a capacity of 100,000 b/d, has 
operated at full capacity throughout the 
year. LPGas is now being made to the ex- 
tent of 200 b/d. This unit was commissioned 
in March 1956. The gas is piped three miles 
away from the refinery to the filling sta- 
tion. 

Preparations are being made for the in- 
stallation of a 12,000 b/d thermal reform- 
ing unit, to step up the production of high 
octane motor fuel. Extensions are planned 
to increase the cooling water supply from 
85,000 barrels per hour. 

The Consolidated Refineries Ltd. refinery 
of Haifa has been working at about 20% 
capacity to supply Israel’s internal re- 
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The new fluid hydroformer at the Arabian American Oil Co.'s refinery at Ras Tanura. Completed in 
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October, 1955, the hydroformer was the first to be built in the Middle East. It was constructed at a cost of 
approximately $13 million and designed to produce 8,700 b/d of 92 clear octane for blending with stocks 


(Photo courtesy of Arabian American Oil Company) 


quirements, the charging stock being in 
the beginning Venezuelan crude which has 
latterly been supplemented by Russian 
crude. Now that a certain amount of crude 
production has been obtained in Israel, that 
will form part of the charging stock. 

The refinery of Caltex Oil Co., at Sidon, 
Lebanon, is located close to the terminal 
of Tapline and draws its crude from there. 
It consists of a 10,000 b/d distillation unit 
designed and engineered by the Bechtel 
Corp., together with two small Platforming 
units. The products are made for local con- 
sumption and consist of 70 and 84 octane 
gasolines, kerosine, diesel oil and fuel oil. 

Iraq Petroleum Co.’s refinery at Tripoli, 
Lebanon manufactures products for con- 
sumption in Lebanon and Syria and has 
had a somewhat checkered career. The 
first distillation unit with a capacity of 
1,800 b/d was built by the Free French in 
1940, out of any material which could be 
conjured up, it was later modified and 
then had a capacity of 4,200 b/d. 

In December 1945 it was taken over by 
the IPC and in 1948 a further unit was 
added of 6,300 b/d capacity, giving a total 
capacity of 10,500 b/d. It produces about 
22% by weight gasoline, 12.5% kerosine, 
17% gas oil and 48% furnace fuel. The gas- 
oline and kerosine are doctor sweetened 
and the gasoline is leaded after sweetening. 

At the present time it does not have suffi- 
cient capacity to supply all the needs of 
Lebanon and Syria. It is understood that 
plans have been made to modernize the 
plant, but no details of this are available. 

The Iraq Government’s refinery at Dou- 
rah, Baghdad which was built to the de- 
sign of Kellogg International Corp., has a 
rated capacity of 24,000 b/d. It is a combi- 





nation unit embodying atmospheric and 
vacuum distillation, thermal naphtha re- 
forming, heavy waxy distillate thermal 
cracking, reduced crude vis-breaking and 
gasoline stabilization, with the necessary 
chemical treating auxiliaries 

At present Foster Wheeler is erecting a 
lubricating section at this refinery which is 
designed to produce 500 b/d of finished 
lubricants from 40% reduced Iraqi crude 
Erection is well on the way and the new 
plant is due for commissioning early in 
1957 

The Iraq Government also operates an 
asphalt plant at Qaiyarah. This was de- 
signed by the Lummus Co. Ltd., and erected 
by D. & C. & Wm. Press Ltd., London. It 
was designed to produce 1,200 b/d of vari- 
ous grades of asphalt from 2,000 b/d of 
heavy Qaiyarah (Mosul) crude oil, with 
a specific gravity at 60° F. of 0.9614. This 
plant was completed in March 1954 

The Ei Awand refinery of Khanaquin Oil 
Co. Ltd., handles the products from the 
Naft Khana field, part of which is in Iraq 
and part in Iran. It originally belonged to 
British Petroleum Co. Ltd., but is now 
owned by the Iraq Government and is run 
by the Khanaquin Oil Co. Ltd 

It has a capacity of about 11,000 b/d and 
produces motor gasoline, kerosine, gas oil 
and fuel oil for local consumption. It has 
its own sulfuric acid making plant and also 
a can plant capable of making sufficient 
8,000 four-gallons per day 

Qatar Petroleum Co. Ltd. has erected a 
600 b/d Foster Wheeler topping plant at 
Dukhan for the production of gasoline 
kerosine and gas oil for local use. The gas- 
oline and kerosine are soda washed, and 


the gasoline leaded with 3cc per gal ENI 
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Growth in fuel oil demand creates 


need for new expansion of 


| WEST GERMAN REFINING 


By A. M. Stahmer 


HEN Germany, like most of the other 

European nations, after the war de- 
cided to build up an indigenous mineral oil 
refining capacity sufficient to cover the local 
demand of finished products, the main goal 
was to produce gasoline, gas oil, lubricants 
and bitumen. Late in the forties the OEEC- 
program for the refinery expansion in the 
Federal Republic envisioned an annual 
crude oil intake capacity of 45.5 million 
barrels by 1953. Potential demand for fuel 
oil was practically neglected. At that time 
all experts agreed that “Germany being a 
classic coal country has no fuel oil market.” 
Thus, all companies participating in the re- 
fining industry decided to build a relatively 
large cracking capacity and to use those 
hydrogenation works in the Ruhr district 
which could by reasonable means be re- 
stored for treating distillation residues in- 
stead of liquefying coal. 

In the meantime two lessons had to be 
learned. One was that the pessimistic 
voices were wrong that predicted an over- 
expansion of the refining capacities by the 
realization of the original OEEC-plan 
causing a surplus of production for which 
no market outlet would then be found. The 
second was that consumers suddenly real- 
ized the advantages of fuel oil and the con- 
sumption curve of this petroleum product, 
which was disregarded so long, climbed 
steeply. 

In 1951 about 35 million barrels of fin- 
ished products were sold in West Ger- 
many. By 1955 oil consumption had in- 
creased to 74 million barrels thus having 
more than doubled in the course of only 
five years. The annual throughput capacity 
of the refineries and hydrogenation works 
was expanded in nearly the same degree. 
At 8.8 million barrels at the beginning of 
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Cooling tower under construction at Shell's Ham- 
burg Hohe Schaar refinery. 
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Esso’s 6,000-barrel hydroformer, recently completed 
at Hamburg-Harburg. 
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1955, the difference of the refining poten- 

tial and the actual consumption of the pre- 

ceding year was, however, very small. The 

output of refineries and the hydrogenation 
orks in 1955 amounted to 71 million bar- 

els, i.e., about 3.5 million barrels less than 
country’s demand 

Up to the beginning of 1956 an increase 
of annual throughput capacity to 103 mil- 
lion barrels was achieved. On the other 
hand, the forecast for 1956 includes sales 

nearly 105 million barrels of finished 
products in addition to the refineries’ own 
demand for fuel. 

Imports of finished products in 1953 con- 
stituted 13°, of West German demand. In 
the first quarter of this year imports were 
up to 28.5%. This is clear proof that the 
German mineral oil treating industry, in 
spite of having completed all projects in 
the original OEEC-program, with present 
capacity has not kept pace with the ever- 
growing demand. It is significant that the 
rise of imports is mainly due to foreign 
deliveries of light fuel oil which the Ger- 
man refineries, because of the extraordi- 
narily high demand for gas oil, do not pro- 
duce in sufficient quantities. 

Considering these facts, it is easily un- 
derstood why the oil companies decided to 
begin a new phase of big-scale refinery 
expansion despite the difficult financing 
problems which cannot be overlooked, The 
signal for this was given when Esso AG. 


, 


announced late in 1955 that a new Esso 
refinery with an annual intake capacity of 
21 million barrels in the first and 35 mil- 
lion barrels in the second building stage 
would be erected at Cologne on the Rhine 
river. 

The choice of Cologne as a site is an 
important innovation. The bulk of capacity 
was in Hamburg, despite the fact that this 
harbor lost most of its trade territory by 
the division of Germany into western and 
eastern zones. Meanwhile, the Rhine and 
Ruhr district with its expanding steel, ma- 
chine and chemical industries became 
more and more the center of the mineral 
oil consumption of Western Germany. So 
the new refinery at Cologne will have a 
near-by market for its products and, be- 
sides, can use waterway transportation up 
the Rhine to supply markets in the south- 
ern part of the Federal Republic. 

In light of the structural change in West 
German markets it can easily be under- 


‘ stood why Esso AG. decided to produce 


fuel oil as a major product at Cologne, and, 
consequently, not to build a catalytic crack- 
ing plant. Besides the necessary distillation 
units the new refinery is to include a hy- 
droformer for improving the octane num- 
ber of the straight run gasoline and a hy- 
drofiner for the desulfurizing of middle 
distillates. Furthermore, a thermal cracker 
for the gasification of naphtha to obtain raw 
material for petrochemistry is to be built. 





TABLE | 
WEST GERMAN CONSUMPTION (Percentage of Various Oil Producis) 


Ist Quarter 1954 
quantity 11,606,000 barrels 





Ist Quarter 1955 Ist Quarter 1956** 








15,778,000 barrels 17,500,000 barrels 
sline 30% 24% 24% 
Diesel and gas oil 29% 30% 24% 
Lubricants 5% 5% 4% 
Bitumen ; 5% 4% 4% 
Fuel oil* 22% 27 %o 36% 
Others 9% p 10%, _ a 8% ' 
100% 100 % 100% 
ncluding refinery consumption and bunker liftings to German flagged ships 


**Preliminary figure 








TABLE I! 
ANNUAL CAPACITY OF WEST GERMAN CRACKING AND REFORMING PLANTS 
(December 31, 1955, in Thousands of Barrels) 





Catalytic* Thermal ** 

Cracking Cracking 
BP — 1,470 
DEA 2,590 _ 
Jeurag-Nerag _ 1,470 
sso 3,710 —_ 
Selsenberg 3,150 — 
Lingen 6,020 — 
Mobil Oil 2,590 _— 
Ruhrchemie 1,120 _ 
Ruhroe _ — 
Scholven 1,680 _ 
Wesseling — 3,850 

20,720 6,790 


* Including recycle ** Without recycle 








Catalytic Thermal Hydro- 
Reforming Reforming genation 
1,750 1,050 — 
eo 700 — 
a 1,155 — 
2,100 _ 5,040 
560 ong oie 
ns 245 ow 
700 — 2,100 
— 1,540 2,310 
5,110 4,690 9,450 
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In this latter field a close cooperation with 
the chemical industry is envisaged. By the 
processing method chosen by Esso AG. the 
following yields may be expected from 
treatment of Arabian crude: 13% gasoline, 
5% jet fuel, 36% middle distillates, 40°% 
heavy fuel oil and 6% gases and refinery 
losses. 

The area chosen for the erection of the 
new works is situated some miles north of 
Cologne on the left bank of the Rhine op- 
posite the well-known chemical factories of 
Bayer at Leverkusen. The first building 
stage, which will cost nearly 50 million, will 
be finished in the first half of 1959. By 1961 
it is planned to enlarge capacity to 35 mil- 
lion barrels annually. 

In its refinery at Hamburg-Harburg, 
Esso AG. has completed a hydrofining plant 
with a throughput capacity of 6,000 b/d, 
which is to desulfurize gas oils and to en- 
rich them with hydrogen. The efficient 
method applied here was developed by the 
Esso Research and Engineering Co. The 
hydrogen sulfide obtained is treated in Gir- 
botol and Claus units for sulfur recovery. 

Furthermore, at Esso-Harburg a hydro- 
former was built with an intake capacity of 
6,000 b/d. In this catalytic reforming unit 
the fluid process with a fluid catalyst bed 
developed by Esso Research and Engineer- 
ing Co. is used. For both the hydrofiner 
and the hydroformer, Lurgi Gesellschaft 
fuer Waermetechnik, Frankfort, did the 
main engineering work. 

This autumn, an agreement between 
Esso AG. and the Hamburg gas works will 
come into force under which the Harburg 
refinery will deliver about 2,825 million 
cubic feet of refinery gases annually, which 
are to be converted into town gas by a new 
cracking plant of the gas works at Ham- 
burg-Tiefstack. A part of the town gas 
produced here is to be stored in an under- 
ground reservoir in the area of the nearby 
Reitbrook field, partly owned by Mobil Oil 
AG. and Preussag. 

In our Wortp PetroLeum report of last 
August on the German refining industry, 
we mentioned the planned expansion pro- 
gram of Deutsche Shell AG. at Hamburg- 
Harburg. On the Elbe island Hohe Schaar 
(northern bank of the Suederelbe river), 
opposite its old plants, Shell acquired a big 
area on which at present additional units 
for the hitherto existing refinery and, 
moreover, a new refinery with all neces- 
sary facilities are being erected. A Plat- 
former licensed by Universal Oil Products 
Co., Chicago, with a daily intake capacity 
of 2,000 barrels went on stream early this 
year. The unit processes naphtha from the 
existing refinery on the south bank of the 
river. With the help of this Platformer and 
some prefractionating facilities S.B.P. and 
white spirit are recovered. Shell has 
hitherto manufactured these special naph- 
thas at its small plant at Hamburg-Wil- 
helmsburg. With the switch over to Hohe 
Schaar the production at Wilhelmsburg is 
to be abandoned eventually. 

The next plant to be completed at Hohe 
Schaar is the hydro-desulfurizer for gas 
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oil, employing the method of Shell Devel- 
opment Co. This will have an initial intake 
capacity of 5,500 b/d and double this 
amount in the second stage. A Claus plant 
is to recover elementary sulfur by reduc- 
ing combustion of the hydrogen sulfide. 
After this, some main refinery plants are to 
be built. New distillation units will raise 
the total crude intake capacity of the Shell 
works at the Suederelbe to 19.6 million bar- 
rels a year, a catalytic cracking plant and 
a second UOP-Platformer with a capacity 
of 5,500 b/d. 

A precondition for the erection of the 
new facilities on the Hohe Schaar island 
was the flushing-up of river sand to a 
thickness of 16 feet. Electric power will be 
supplied by the electricity works of Ham- 
burg which will also deliver the steam re- 
quired by the new refinery from a special 
power plant at Harburg. For this purpose 
a steam culvert is to be laid beneath the 
river bed of the Elbe. The cooling-water 
problem was solved by erecting large Balke 
cooling towers. 

North of the Shell site the State of Ham- 
burg will have a new petroleum harbor 
built with several jetties capable of serving 
super tankers. Total building costs for the 
new plants on Hohe Schaar are estimated 
at more than $50 million. All projected 
units are to be completed by 1958. 

Because the Ruhr and Rhine area (prov- 
ince of North-Rhine-Westphalia) is also a 
Shell marketing center, it may be expected 
that this company will also decide to erect 
a larger refinery with several million tons 
of annual crude intake capacity on the 
Rhine. An announcement on this subject 
may be made soon. 

Near the hydrogenation works of Wes- 
seling with which Shell is related by an 
operating agreement, Rheinische Olefin- 
werke started production last autumn. This 
is the first large petrochemical plant erected 
in Germany since World War II. Rheinische 
Olefinwerke is a joint interest of Deutsche 
Shell AG. and Badische Anilin & Soda- 
Fabrik AG., the latter being a representa- 
tive of the traditional German chemical 
industry. On the basis of refinery gases 
recovered from the adjacent hydrogenation 
works, Rheinische Olefinwerke produces 
about 10,000 tons annually of polyethylene 
which is sold under the trade mark of Lu- 
polene H. A high pressure polymerization 
process developed by BASF is employed. 
The plant also produces up to 12,000 tons 
of ethyl benzene per annum. The benzene 
to which ethylene is added at Wesseling 
comes from the cokeries of the Ruhr dis- 
trict. The ethyl benzene is used as a pre- 
liminary product for the recovery of the 
plastic polystrol with BASF at Ludwig- 
shafen. It may be expected that Rheinische 
Olefinwerke will be further enlarged in the 
future. 

One of the largest German refineries is 
that of BP Benzinund Petroleum GmbH. 
at Hamburg-Finkenweder, which is owned 
by British Petroleum Co. In the past year 
the BP works was enlarged to an annual 
throughput capacity of 10.5 million barrels 
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of crude oil. In September 1954 the first 
Platformer of the continent was put on 
stream here. In the meantime a propane- 
butane splitter unit was erected, where 
liquid refinery gases are to be separated to 
a C, and a C, cut, the capacity being 1,000 
b/d. The erection of a hydrofiner was 
started with an input capacity of 5,500 b/d 
which is to desulfurize the diesel oils de- 
livered to the market by BP. There is rea- 
son to believe that BP will also soon for- 
ward a project for the building-up of a 
big-scale refinery in the western part of 
the Federal Republic. 

Mobile Oil AG., too, is amongst the group 
of companies which realized the need for 
stepping up the capacities to meet the fu- 
ture demand. The crude intake potential 
of the Mobil Oil plant at Bremen-Osleb- 
shausen, now amounting to 5.4 million bar- 
rels annually, will be increased to a figure 
of 8.75 million barrels in 1957. A modern 
two-stage distillation unit will be built and 
a catalytic reformer operated, using the 
Sovaforming method of the Socony Mobil 
Oil Co. with an intake capacity of 3,500 
b/d, a gas oil desulfurizer (Sovafining proc- 
ess) with a capacity of 5,000 b/d, and a sul- 
fur recovery plant. 

The hydrogenation works of Gelsenberg 
Benzin AG. at Gelsenkirchen-Horst, being 
under operating agreements with Mobil Oil 
and Jersey Standard, has considerably en- 
larged its distillation potential in the course 
of the last two years. With a crude intake 
capacity of 21 million barrels annually, Gel- 
senberg for the moment is the largest Ger- 
man refinery. 

On the site of the Deutsche Erdoel AG.’s 
refinery at Heide in the Schleswig-Holstein 
province an interesting plant for the de- 
waxing of spindle oil by means of urea has 
been erected with a capacity of 350 barrels 
of spindle oil per day. This seems to be one 
of the first large plants of its kind in the 
world. Planning and construction was done 
by Edeleanu Gesellschaft mbH., Frankfort. 
The products are dewaxed by means of 
urea in water solution, i.e., the crystalline 
paraffin-urea compound forms in a highly 
saturated solution, while the mixture of 
crystals dissolves in a slightly saturated so- 
lution. Chloride of methylene is used as 
solvent, and, simultaneously, for direct 
cooling during the crystallization process. 

A UOP-Platformer was put on stream at 
DEA-Heide early this year with a daily 
intake capacity of 3,500 b/d. DEA plans to 
enlarge its distillation capacity to about 7 
million barrels a year (19,198 b/d). 

In our report last year we mentioned the 
Unifiner Platformer of Gewerkschaft Deu- 
rag at Hanover-Misburg and the Houdri- 
former which was then provided for the 
Lingen refinery of Gewerkschaft Erdoel- 
Raffinerie Emsland. Since that time both of 
these plants have been put into operation. 

A further expansion of the German re- 
fining industry may possibly be effected by 
the Petrofina and Caltex groups. Petrofina 
has acquired 75% of the shares of Ruhrbau 
GmbH. which owns a shut-down plant at 
Muelheim (Ruhr). It may be supposed that 


































Platformer under construction on Elbe Island oppo 
site Deutsche Shell's old Hamburg-Harburg re 
finery. 


either at Muelheim or at another place this 
refinery will be reopened and probably en- 
larged and modernized 

Caltex has completed preliminary steps 
to enter the German oil market. It may be 
that Caltex will decide to build a refinery 
in Germany at a later date 

To provide the existing and the newly 
planned refineries in the Rhine-Ruhr dis- 
trict with crude oil, it is planned to lay a 
big-inch pipeline. The starting point will 
either be the port of Wilhelmshaven at the 
German North Sea coast or the Dutch har- 
bor at Rotterdam. No decision has yet been 
made which of these two towns will be 
preferred, but there is little doubt that the 
project will be realized in the course of the 
next four years 

As already mentioned above, the re- 
fineries of West Germany produced 70.7 
million barrels of finished products in 1955 
For the current year the plan of AEV (As- 
sociation of Crude Producers and Refiners) 
anticipates an input of 59.4 million barrels 
of foreign and 24 million barrels of German 
crude oil from which 81.5 million barrels of 
finished products are to be derived, includ- 
ing 24 million barrels of motor gasoline and 
16 million barrels of fuel oil. There seems 
to be no doubt that in the light of the in- 
creasing consumption trend all thes 


quantities, together with the other products 


recovered, i.e., lubricants, bitumen, lL.p.g 
wax, petroleum coke, etc., will find thei: 
market at home or abroad. Petroleum ex- 


ports from Western Germany which ars 
mainly exchange deliveries within the dis- 
tribution organizations of the international 
oil groups to Scandinavia amounted to 
650,000 barrels last 


be further raised in the future END 


year and will probably 





Oil refinery at Cochabamba, Bolivia. 


Three new refineries are nearing completion and construction 


of two more will be begun this fall, all contributing to a 


continued growth in refining operations in 


~\ ROWTH in the use of heavy crudes, 

¥F combined with a recent trend toward 
liberalization of refining regulations, has 
stimulated refinery construction through- 
out Latin America. Growth is most notice- 
able in the Caribbean and its immediate 
areas such as Central and upper South 
America. 

In Cuba, a recent liberal law, Law- 
Decree No. 1758 of Nov. 2, 1954, granted 
special benefits to refiners. There are cur- 
rently two refineries building and two ex- 
panding. The Texas Co. plans a 20,000 b/d 
refinery at Santiago for completion in 
early 1957. Cost will be around $14 million. 
Royal Dutch-Shell and Canadian Eagle are 
building a ‘refinery jointly on Havana Bay, 
about five miles from Havana. Capacity 
will be around 25,000 b/d with completion 
late this year. The plant will operate on 
Venezuelan crude. 

The two refineries existing in Cuba, 
owned by Esso Standard at Havana and 
Refinadora Cabaiguan at Cabaiguan, are 
being expanded. Esso’s capacity will rise to 
35,000 b/d. The Cabaiguan refinery will be 
about 2,000 b/d after expansion, roughly 
double its present capacity. 

Elsewhere in the Caribbean, Common- 
wealth Refining Co.’s 21,700 b/d refinery in 
Puerto Rico went on stream March 1, 1956. 
Lummus Co., which built the plant, was 
given a simultaneous contract to more than 
double the capacity. 


LATIN 


The expansion, which will be completed 
in early 1957, will increase the capacity to 
approximately 55,000 barrels per calendar 
day. The following table shows the units 
and the capacities (in barrels daily) in the 
existing refinery and to be added. 


Existing Expan- 
Refinery sion 





Lummus atmospheric & 

vacuum distillation 

unit 21,770 33,000 
Houdry Catalytic Cracker 

(with Lummus Vapor re- 

covery unit) 26,000 26,000 
Houdry Catalytic Reformer 3,730 3,730 
Calif. Res. Corp. 

Catalytic Polymeriza- 

tion unit 890 1,450 
Sulphuric Acid Alkyla- 

tion Unit (with acid 

regeneration system) 1,450 _ 
SO, Distillate Treating Unit —- 4,100 

Located on Guayanilla Bay about 15 
miles west of Ponce on the island’s south- 
ern coast, the refinery was designed to 
operate on Venezuelan and Middle East 
crudes. 

Plans for the construction of an ethylene 
glycol plant in Puerto Rico to cost about 
$28.5 million have been announced by 
Union Carbide and Carbon Corp. The new 
plant will be constructed, owned and op- 
erated by Union Carbide Caribe, Inc., a 
wholly-owned subsidiary of Union Car- 
bide. Completion is scheduled to be about 
two years after grant of a tax exemption 
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grantable under the Industrial Incentive 
Act, for which application has been filed. 

This plant will be located near Ponce, on 
the southern coast of Puerto Rico. Several 
sites are being considered in the vicinity of 
the Commonwealth Oil Refining Co. plant 
near Ponce. A long-term contract between 
Union Carbide Caribe and Commonwealth 
Oil has been signed, under which Union 
Carbide Caribe would purchase byproduct 
refinery gas from Commonwealth Oil, thus 
assuring the new plant adequate supplies 
of raw materials on a long-term basis. 

A second petrochemical plant, being 
built by Lummus Co. for Gonzalez Chemi- 
cal, is nearing completion at present. The 
125 ton/day ammonia plant is estimated to 
cost in the neighborhood of $12,250,000. 

The third refinery now being constructed 
in Latin America is in Colombia, where 
International Petroleum (Colombia) Ltd. 
is building at Cartagena on the east coast. 
Initial capacity will be 26,000 b/d, includ- 
ing 13,130 b/d cracking facilities. The cost 
will be around $32 million. After comple- 
tion, which is scheduled for late 1957, the 
plant will enable International to better 
supply the needs of the west coast of Co- 
lombia via the Panama Canal, thus estab- 
lishing another link in the country’s supply 
system. Bechtel Corp. is engineering the 
plant. 

A second installation in Colombia is be- 


(Continued on page 92) 
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For nearly half a century Petreco has 
concentrated on the design, develop- 
ment, construction and servicing of 
electric processing equipment de- 
signed to help the petro!eum industry. 
From this program has evolved the 
following Petreco electric petroleum 
treating equipment: 


Crude Oil Dehydrator 
Crude Oil Desalters 
Sediment Separators 
Distillate Electrofiners 
Lube Oil Electrofiners 


Doctor Treating Electrofiners 


These processing units, currently used 


throughout the oil producing and 
refining world, are applicable to 
problems involving demulsification, 
sediment removal, salt removal, ar- 
senic removal, nitrogen base removal 
and other types of distillate treating. 
For complete information, write or call 
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A DIVISION OF PETROLITE CORPORATION 


3202 So. Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 6, California 
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STRENGTH OF CLOSURE DESIGN: Uniform stress in tension and 
shear about holding mechanism and body casting at all times. The 
floating set collar eliminates thread galling and/or thread seizure, 
thus ensuring easy removal. Convex and concave surfaces of the 
equalizing rings ensure proper alignment between set collor and plug. 


NO DISTORTION OF SET COLLAR: Bending of set collar is pre- 
vented as a result of the full 360° bearing with threaded top of 
fitting. 


SELF CONTAINED CLOSURE MECHANISM: All the closure parts 
handle as one unit when heading-up or unheading. 


SIMPLE & RAPID UNHEADING: A positive plug puller device is 
incorporated in the closure mechanism. No pulling tools are required 
—one wrench backing off the set collar will also serve as plug 
puller. The set collar is backed off until it becomes engaged with 
the nut on the plug stem. Additional turn of the set collar forces 
release of the plug while the threads are still engaged. 


SAFETY FEATURE: The plug cannot blow out. Trapped gases can 
escape through weep-holes while the set collar is still engaged in 
fitting. 


Suitable for a wide range 
of pressures & temperatures 
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This?. « Here’s what a refiner likes to see when he pulls his bundles 
at turn-around time. This clean, uncorroded appearance is typical of 


what can be expected when you use Polyrad. 
* 
at turn-around time? 





These two bundles from the over- 

head condensing system of a Gulf 

Coast refinery tell a story. Oneis 

what the refiner likes to find at turn-around 

time; the other, what he is likely to discover 
without Polyrad. 

More and more refineries have found that 

when they use Polyrad, the filming amine 


inhibitor, they can expect to find bundles free 





of corrosion, ready for immediate return to 


service. As a result turn-around time no 


or this?. « This is an all too common sight at turn-around time. 


Corroded and fouled bundles such as these call either for costly 
Why not make use of Polyrad’s detergency _ replacement, repair, or cleaning. 


longer need be headache time. 


to maintain throughput, increase heat trans- 
fer, and cut down time for maintenance? 


Stocks of Polyrad are maintained through- 


® 
out the country. A Hercules technical repre- 
sentative will be glad to discuss its application 
to your operating conditions. 
Pee FILMING AMINE INHIBITOR 


Pine Chemicals Division, Naval Stores Dept. HERCULES POWDER COMPANY 033 Market Street, Wilmington 99, Delaware 
Hercules Powder Company, Ltd., 140 Park Lane, London, W.1. England. N.} Hercules Powder Company, Lange Vijverberg 12, The Hague, Netherlands 
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Petrochem-isoflow heaters installed in the new Petroleo Brazilero (Petrobras) 45,000 b/d refinery 
ibatao near Sao Paulo, Brazil. The heaters are in the following services: crude (2 units), viscosity 


aker preheater, viscosity breaker soaker, naptha soaker, light gas preheater, light gas oil soaker, 


gas preheater, heavy gas oil soaker. Sizes range from 40 million to 70 million Btu/hr. heat to the 
It is notable that all of these furnaces are for high LHV efficiency, those being equipped with 


nvection banks having 80% efficiency and those equipped with air preheaters having 86% efficiency. 


Latin America 


(Continued from nage 88) 


ing put up by the Colombian Petroleum 
Co. on the Barco concession. This is a gas 
treating plant of 2,000 b/d capacity which 
is estimated to cost around $5 million. 

Panama received its biggest refining im- 
petus to date with the announcement that 
two new plants are contemplated. Panama 
Refining and Petrochemical Co., reported 
that Colon had been selected as the site 
for a $33 million refinery with construction 
to begin this fall. Planned capacity of the 
plant was stated to be 55,000 b d. The first 
seven years production is reported by the 
company to be already sold to major oil 
companies who will supply crude from 
Venezuela and Colombia. Foster Wheeler 
Corp. may be the constructor for the plant, 
which will include a $11 million anhydrous 
ammonia unit, according to Mr. Shaheen. 

A second refinery was announced during 
June by Refineria Panama, S.A., an affiliate 
of National Bulk Carriers headed by D. K. 
Ludwig of New York. Capacity of this plant 
is also to be in excess of 50,000 b/d, ac- 
cording to the company, and it will also be 
located on the Atlantic coast of Panama, 
probably near Colon. 

Both the refineries are to be built under 
identical 25-year agreements with the gov- 
ernment. Each company is authorized to 
build a $22 million oil refinery plus an $11 
million petrochemical plant. Each agrees to 
build a pier which will accommodate tank- 
ers of 28-feet draft. Import duty on oil is 
1¢ per barrel, with an advance duty of 
$200,000 payable when the contracts were 
signed (last May 10th), plus a bond of 
$500,000 to guarantee construction within 
2% years. Each company is to grant 20 
scholarships to Panamanians for specialized 
study abroad in connection with oil refin- 
ing. The government gave a 370-acre tract 
to both, with a 25-year lease at a nominal 
fee. The companies were exempted from 
import duties on construction materials 
and equipment. 

The only other refinery proposal for Cen- 
tral America, excluding Mexico, was in 
Costa Rica. A proposal was made to spend 
$3.5 million on a refinery in the country by 
unidentified American interests. No action 
was taken by the Costa Rican Assembly on 
the matter. Union Oil Co., which has re- 
cently found good prospects of production 
in its Cocoles No. 1 well, has the right to 
build a refinery to process any crude pro- 
duced within the country. 

A new refinery is planned in Ecuador, 
where Anglo-Ecuadorian Oilfields Ltd. has 
agreed with the government to construct 
an 8,000 b/d plant capable of expansion to 
10,000 b/d later. The company plans to in- 
vest about $6.6 million (or 80 to 100 mil- 
lion sucres). Construction will take about 
two and one-half years. Much of the crude 
supply for the new refinery will have to be 
imported if present production levels in 
Ecuador, only up to 9,480 b/d in April of 
this year, are not raised. 

Refinery construction was active in Bra- 
zil during 1955 and 1956, with the 5,000 b/d 
Manaus refinery on the Amazon river com- 
ing on stream this spring. This is part of 
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The fact that the Klinger valve has 
no seat but is sealed by resilient 
packing rings which are compressed 
round a sliding piston, means that 
power is only required to move the 
piston from one position to another 
and no power is required to main- 
tain the valve in the closed or open 
position. Valves are manufactured 
with bronze, forged or case steel 
bodies, screwed or flanged, with 
stainless steel pistons and spindles 
as standard, in sizes from 4” to 6” 
bore. Tapped air connections are 
provided at each end of the air 
cylinder. The valves have been 
designed for operation with an air 
supply at a pressure of about 
70 p.s.i., although in certain 
circumstances it is possible for 
the valves to operate at pressures 
down to 50 p.s.i. 

Klingermatic air-operated valves 
are ideally suited for remote control 
of filling lines, emergency valves, 
where rapid operation is desired 
and such similar applications. 
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Write to your Klinger agent for descriptive 
leaflets and literature. 
Klingermatic Air-operated Valves being used as remate-controlled 


filling and emergency valves on a gas bottling plant. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 

Cables: Klingerit Agents throughout the world Telephone: Foots Cray 7777 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS; KLINGER LEVEL INDICATORS; RINGS AND 

SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A. 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 

5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 


Telephone: WILBANK 3181 Cable: ROBCO Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 
Branches at: SYDNEY. HALIFAX, OTTAWA, TORONTO, HAMILTON, 
WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY. Distributors and Agents in principal cities. 
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general program of expansion of Bra- 
zilian refining to raise capacity to 200,000 


b/d by 1960, an increase of about 100%. 
During the past year and a half four new 
refineries have gone on stream, with a total 
throughput of about 95,000 b/d. They in- 
clude, in addition to the Manaus (Refinaria 
de Petroleo de Amazonia) plant: Refinaria 
de Petroleo Uniao, at Sao Paulo with 


20,000 b/d skimming capacity; the Refin- 
aria Artur Bernardes at Cubatao, near the 


port of Santos, which was originally de- 
signed for 45,000 b/d but expanded later to 
60,000 b/d; and the Refinaria Manguinhos, 
a privately-owned plant with 10,000 b/d 
capacity. The latter has several distinctive 
features, including the combination of all 
major process operations into one common 


refinery battery so that they share com- 
mon pieces of equipment, and a closed 
water-cooling system which permits use of 
salt or a mixture of salt and fresh water 
and conserves water use, which is an im- 
portant feature at Rio de Janeiro, the re- 
finery’s location. 

Two new refineries are planned by Pet- 
robras: one 60,000 b/d plant at Rio de 
Janeiro and a 26,000 b/d plant at either 
Recife or Belem. Since Petrobras has a 
monopoly on new refining in Brazil and 
operates in part on exchange saved by its 
refinery operations, the company is anxious 
to benefit from the estimated $100 million 
saving in product import costs. 

Construction is under way on an in- 
crease in capacity of the Mataripe re- 
finery, which is near the Bahia producing 
area. The plant is to be expanded to 37,000 
b/d during 1957, operating on domestic 


crude sources, according to the govern- 
ment. A 2,800 b/d lube plant is to be added 
at the same time. Facilities will include a 
12,000 b/d catalytic cracking unit and a 
60-ton daily paraffin plant. At present the 
5,000 b/d topping unit (which is actually 
processing 6,000 b/d at present) is accom- 
panied by a 3,000 b/d thermal cracking 
plant, a 650 b/d reforming unit, a 1,260 b/d 
visbreaking plant and a 300 b/d polymeri- 
zation unit. 

At its Presidente Bernardes refinery, 
near Cubatao, Petrobras has installed fa- 
cilities to produce benzene, sulfuric acid, 
ammonia and other petrochemicals and is 
making the necessary adjustments to pro- 
duce heavy residues for the manufacture of 
furnace blacks. Other products of the re- 
finery, to be turned out in sufficient quanti- 
ties to meet the local demand, include 
synthetic gases, hydrogen, propane, various 
solvents, paraffin and others. 

The Presidente Bernardes refinery can 
also supply up to 390,000 barrels yearly of 
essence of turpentine. In this product the 
output of the state-owned Mataripe re- 
finery in Bahia averages 8,500 tons per 
month; the Sao Paulo plant, belonging to 
Industrias Matarazzo, produced 12,327 bar- 
rels in 1955; and the privately-owned 
Ypiranga refinery, in Rio Grande, also 
makes essence of turpentine. Domestic 
consumption is about 310,000 barrels an- 
nually. 

The amplification of the Mataripe re- 
finery, planned for completion in 1957, will 
provide facilities for an initial output of 
60 tons of paraffin wax, to be raised to 90 
tons when required. 

































Cia, Shell de Venezuela’s terminal at Catia de la Mar for propane storage. Propane is received from 
Shell's refinery at Cardon. The use of LPGas in Venezuela is increasing rapidly. (Photo courtesy of Cia. 


Shell de Venezuela, through Chicago Bridge and Iron Co.). 


A plant for production of synthetic fer- 
tilizer is currently under construction for 
Petrobras by Foster Wheeler and the M. W. 
Kellogg Co. at the Presidente Bernardes 
refinery. Completion is planned for the 
end of Sept., 1956. It is designed for a daily 
output of 340 tons of fertilizing mixture, 
with a 20.5% nitrogenous content, and 40 
tons of ammonium nitrate. The plant con- 
sists of three interdependent units. The 
first will transform the gases into synthetic 
ammonia (100 t/d) and hydrogen (28,000 
cubic meters per day). The second, or oxi- 
dation unit, will furnish 310 t/d of nitric 
acid and the third will produce the fertiliz- 
ing mixture of ammonia nitrate and lime. 

Dolomite and limestone are obtained 
from the Pirapora and Parnaiba deposits, 
24 miles from the city of Sao Paulo. Two 
groups of Petrobras engineers are being 
trained abroad for work at the factory. The 
annual savings on imports is estimated at 
U.S. $12 million. 

Petrobras also has an installation at the 
Presidente Bernardes refinery which can 
supply up to 60,000 barrels yearly of sol- 
vents for rubber conforming to interna- 
tional market specifications. Annual domes- 
tic consumption, amounting to 50,000 bar- 
rels, has hitherto been met by importing 
aviation gasoline of 73 octane without TEL. 

Asphalt is produced at the Matarazzo re- 
finery, where output during 1955 was 
around 1,726 metric tons, and at the Pet- 
robras factory, designed and erected under 
the supervision of Southwestern Engineer- 
ing Co. (Los Angeles), which started op- 
erating at the Presidente Bernardes re- 
finery on Dec. 22, 1955. 

Standard Oil of California and Richmond 
Exploration Co. supply 3,500 b/d of Boscan 
crude from western Venezuela, which is 
carried to Santos by Petrobras tankers. The 
factory cost US. $900,000, has an annual 
capacity of 116,000 tons (including as- 
phalted cement) and will effect a saving on 
imports of $7 million yearly. The current 
price to consumers is about half that 
charged for imported asphalt. 

Asfaltos California S.A., subsidiary of the 
American firm, is in charge of the factory 
and distributes 50% of the output under 
contract with Petrobras. The asphalt can 
be delivered to any standard specification. 
Distribution is by bulk in Rio and Sao 
Paulo, in barrels elsewhere. The American 
company supervises the laying of the as- 
phalt for federal and state highway de- 
partments, assists private consumers tech- 
nically and maintains its own laboratory. 

Petrobras is installing a unit at the Presi- 
dente Bernardes refinery to recover 1.28 
mmef daily of ethylene from the refinery’s 
cracked gases. It will be sold to the in- 
dustries now being established at Cubatao 
by private capital, although the output may 
not be sufficient. 

The protection of the Prior License regu- 
lations has stimulated interior production 
of petrochemicals which during 1955 in- 
cluded 5,900 tons of polystyrene, 2,400 tons 
of polyvinylchloride, 3,075 tons of bakelite 
and 4,000 tons of cellulose acetate. There 
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How to IMPROVE Process Vessel PERFORMANCE 


By effecting clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 
formance. 


In distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 
cat cracker. 


In absorbers, loss of absorbing liquid is pre- 
vented. 


In separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 
separation decreases compressor maintenance. 
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In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 
technical library. 





OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION § ENGINEERS and MANUFACTURERS 
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Process units at 21,700 b/d refinery of Commonwealth Refining Co., Ponce, Puerto Rico. (Photo 
t of Lummus Co.) 


are still considerable amounts of petro- 
chemicals imperted, however, including 
polyethylene, acrylic resins, urea and other 
products 

Private participation in petrochemicals is 
strong, and a bill which called for exten- 


sion of the State monopoly to this field 
had little support on its introduction in the 
Federal Chamber during Feb., 1956. 


Among the private companies which are 
participating are De La Rue, Goodrich, 
Koppers, Bakol, Monsanto Chemical and 
Usines Chimiques du Rhone, which have 
been making plastics for some years, either 
directly or on a royalty basis. Geon do 
Brasil inaugurated a_ polyvinylchloride 
plant in Dec., 1954, with an initial capacity 
of 500,000 pounds. 

Alba S.A., associated with Borden Inter- 
national, will build a 30-ton per day meth- 
anol plant near the Presidente Bernardes 
refinery and produce formaldehyde and 
synthetic resins. 

The Brazilian subsidiary of the Ameri- 
can Koppers Co. announced plans last year 
to build a factory at Cubatao, with initial 
capacity for 10 million tons of styrene. The 
company (Companhia Brasileira de Es- 
tireno) will supply polystyrene to local 
plastic factories and manufacture synthetic 
rubber. 

A factory is to be set up at Cubatao to 
utilize the residual gases and manufacture 
methylic alcohol for the production of 
formaldehyde 

Companhia Petroquimica Brasileira, as- 
sociated with the Celanese Corp., is to in- 
stall a plant at Cubatao to make specialty 
products from petroleum byproducts, ac- 
cording to reports. 

W. R. Grace Co. recently entered the 
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petrochemical field in Brazil. A DDT and 
solvents plant is being built for completion 
near Sao Paulo during mid-1957. Farb- 
werk-Hoechst A.G., a German company, 
originally planned to join Grace in con- 
struction of a 2,000 to 3,000 ton/year poly- 
ethylene plant, which was to include fa- 
cilities for monochlorobenzine, caustic 
soda and detergent production, with a total 
investment of $6 million, of which $2 mil- 
lion was to be in cruzeiros. The German 
company has since pulled out of the ar- 
rangement and Grace is now uncommitted 
on the project. 

Nitrogenio S.A., a Brazilian and Swiss 
firm, has stated its intention of building a 
plant. Capacity is not known but location 
is to be near Aratu, close to the Bahia area 
where gas from the Mataripe refinery can 
be utilized. 

Bayer Co. is planning considerable in- 
vestment in Brazil. According to the com- 
pany’s managing director, five plants are 
being considered. These will be for analine 
dyes, chromate, insecticide and fungicides, 
synthetic resins and plastics. 

Brazil’s National Petroleum Council is 
studying an 87-million-cruzeiro plant for 
sulfur removal from gas. The money has 
already been appropriated by the govern- 
ment. 

Chemicas Eletro Cloro S.A. is planning 
production of polyvinyl chloride, HCl and 
caustic soda at a new plant whose location 
and capacity have not yet been revealed. 

An overall increase in demand, concur- 
rent with the rise in heavy crudes use, has 
stimulated refinery construction in Vene- 
zuela. Cia. Shell de Venezuela, Royal Dutch 
Shell’s affiliate, has announced two major 
construction projects during 1956 and 1957. 


The capacity of Shell’s Cardon refinery will 
be increased by 80,000 b/d with the addi- 
tion of a fourth distillation unit to cost 
about $20,300,000. This will raise refinery 
capacity to around 245,000 b/d, the largest 
refinery in Venezuela. The refinery’s output 
will be further increased by the substitu- 
tion of natural gas for fuel oil in the re- 
finery’s furnaces by a 177-mile, 20-inch 
natural gas line from La Paz field on Lake 
Maracaibo to the Cardon refinery. This will 
permit export of fuel oil formerly used as 
fuel. 

The Cardon refinery is undergoing sub- 
stantial additions to capacity with a 33,000 
b/d catalytic cracking unit scheduled to go 
on stream during Oct., 1957. A polymeriza- 
tion unit is in planning at present for the 
refinery. An alkylation unit of 1,400 b/d 
capacity is projected for completion during 
mid-1957. 

Venezuelan Gulf has two additions to 
their refinery at Puerto La Cruz which will 
be completed this year. One is a 14,000 b/d 
visbreaker; the other is a fluid cracking 
unit of 8,000 b/d capacity. 

The government of Venezuela, in a move 
toward diversification of oil revenues, has 
entered refining and petrochemical fields. 
In a recent announcement, Dr. Edmundo 
Luongo Cabello, Minister of Mines and 
Hydrocarbons, stated that the government 
was drawing up plans for a small, modern 
government-owned refinery and a pilot 
plant. The installations are designed for re- 
search on Venezuelan crudes and will pro- 
vide government opportunity for petroleum 
analysis, market and price research, de- 
termination of the effect of exploitation 
taxes and similar questions, according to 
the Minister. 

Meanwhile, the government’s_three- 
phase petrochemical program is well under 
way. Principal units are located on the 
Caribbean Coast, near Puerto Cabello at 
Moron. There are 11 plants under con- 
struction. Annual production will be 5,000 
tons of chlorine, 150,000 tons of chemical 
fertilizer, 5,600 tons of caustic soda and 
5,000 tons of explosives. Blaw-Knox is do- 
ing the construction, with the first units 
scheduled to be completed in 1957. 

The second phase of the program will add 
units to manufacture acetylene and de- 
rivatives. The third stage will add butylene, 
propylene and ethylene production facilities 
as base materials for a wide range of prod- 
ucts. 

None of these government projects seems 
intended to interfere with private industry. 
Private refining is encouraged by the gov- 
ernment to the extent of placing additional 
royalty on production refined in “Carib- 
bean centers not considered a center of 
consumption.” This additional royalty of 
8%, in addition to the regular 16-2/3% 
royalty, has the effect of discouraging re- 
fining outside the country. 

Creole Petroleum Co. plans substantial 
additions to refining capacity. The 154,000 
b/d Amuay Bay plant, which presently has 
skimming, asphalt and hydroforming fa- 
cilities, is adding a 70,000 b/d pipestill, a 


WORLD PETROLEUM 




















For the deepest wells considered today: 


Timken seamless 

Steel tubing, with 

vield strength of 
125,000 psi! 





IMKEN® seamless steel tubing can be fur- FREE ENGINEERING STUDY .. . Get your free copy 
nished with a yield strength of 125,000 psi of “Timken Oil and Gas Well Tubing”, a study 

“ of various alloys for high strength and corro- 

—20% stronger than the strongest grade called sion resistant tubing, made by Timken Com- 
for in API specification 5A. Able to withstand pany metallurgists. Write to: The Timken Roller 


Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 


internal pressures up to 15,000 psi, Timken 
seamless steel tubing is strong enough for the 
deepest wells being considered today. 

Whatever your specific oil well tubing prob- 
lem, Timken seamless steel tubing provides a 
ready solution. You may order from a wide vari- 
ety of sizes and analyses, some of which are 
chosen for corrosion resistance, and all are duc- 
tile when properly heat treated. 

Timken seamless steel tubing is already in use 
in several extremely deep or high pressure wells. 
Results have been highly satisfactory. For more 
than 24 years we have been making high pres- 
sure seamless tubing for many other special 
requirements, 





TRADE-MARK ® 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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100-ton/day anhydrous ammonia plant belonging to Prazil’s National Petroleum Council in Cubatao. On 
extreme left is the nitrogen storage tank, with the air scrubbing tower to its right. The air separation 
plant is shown at lower left center, with the compressor houses directly behind the overhead. Above the 
»mpressor houses are the Casale reactors. The synthesis scrubbing tower is shown in the center. Right 
of its base is the control house. On extreme right is the methanolamine reactivating tower, with the CO, 
scrubber and the shift reactors behind and the Texaco synthesis gas generators to the left of the tower's 
center. (Photo courtesy of Foster Wheeler Corp.) 


105,000 b/d pipestill, a 17,000 b/d Hydro- 
finer unit for automotive diesel and a 500 
b/d lube plant. The Caripito refinery of the 
company, now at 60,000 b/d capacity, has 
skimming and visbreaking facilities, with 
30,000 b/d cracking capacity and with no 
additions planned or in progress. 

In Mexico, the Minatitlan refinery ca- 
pacity was raised from about 24,000 to 
50,000 b/d, with the completed job dedi- 
cated by the president of Mexico last Feb- 
ruary. The additions include two new crude 
and desalting units, a Thermofor catalytic 
cracking unit, TCC feed preparation and 
vacuum unit, gas recovery unit, catalytic 
polymerization unit, product treating facili- 
ties, an ethyl blending plant, and complete 
product storage and shipping facilities, as 
well as power generation. Fluor Corp. car- 
ried out the modernization program. 

Construction of outstanding importance 
during 1955 included a lubricant and paraf- 
fin plant at Salamanca, Guanajuato, with a 
production capacity of 2,400 b/d of high- 
grade lubricants and 100 tons of paraffin. 
On April 12, additions to the plants at Poza 
Rica were completed. They consist of a unit 
doubling the processing of natural gas and 
a water-injection system. In addition, the 
power plant and gas-reinjection installation 
were enlarged at a cost of 246,500,000 pesos 
($19.7 million). In July, 1855, new instal- 
lations increasing the processing capacity 
of the Atzcapotzalco refinery from 50,000 to 
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100,000 b/d were completed. They cost 89,- 
418,710 pesos ($4.1 million), and constituted 
the first phase of the expansion of this re- 
finery. 

In December, the Reynosa absorption 
plant, which is capable of treating 300 mil- 
lion cubic feet of gas and of producing 8,000 
barrels of products daily, came on stream. 
Its cost was 100 million pesos ($80 million). 
Its operation marks the start of a program 
for supplying the gas needs of northeastern 
Mexico as well as providing appreciable 
amounts for exportation under terms of a 
contract signed in 1955. 

For 1956, Pemex’ program includes: (1) 
a catalytic plant in the Atzcapotzalco re- 
finery; (2) extension of the gas recovery 
system in Poza Rica to cover recently dis- 
covered fields; (3) a gas absorption plant 
in Pemex City, Tabasco; (4) moderniza- 
tion of the Madero City refinery in Tam- 
pico, including installation of catalytic 
cracking and power plants; (5) a catalytic 
plant in the Salamanca refinery; (6) a 
grease and drum plant in the Salamanca 
refinery; (7) modernization and enlarge- 
ment of the capacity of the primary re- 
finery at Poza Rica. 

Modernization of the Arbol Grande plant 
is also under way by Pemex, with com- 
pletion scheduled for this summer. In 1957, 
several projects will be completed, includ- 
ing catalytic cracking facilities of 16,000 
b/d capacity at Mexico City, together with 


gas concentration unit, HF alkylation, poly- 
merization, ethylene and sulfur recovery 
units. At Pemex City, a natural gasoline 
plant of 300 mmcf capacity is under con- 
struction for completion next year. The 
Ciudad Madero refinery is to be raised to 
100,000 b/d topping capacity, with catalytic 
cracking facilities of 16,000 b/d, plus HF 
alkylation, polymerization and sulfur re- 
covery units. 

Chile’s only major oil refinery is oper- 
ated by Empresa Nacional de Petroleo 
(ENAP) at Concon, not far from Valpa- 
raiso. It has about 20,000 b/d capacity, was 
officially inaugurated on Nov. 12, 1955, and 
came on stream sporadically during that 
year. Runs during 1955 averaged 13,500 
b/d; during 1956 they are expected to av- 
erage about 15,342 b/d. Refinery yields this 
year are expected to supply about 90% of 
total gasoline consumption, 20% of kero- 
sine consumption, 60% of diesel oil and 
20% of fuel oil demand. The saving in 
import costs on products would be $4 mil- 
lion, according to the government. Con- 
struction of asphalt, paraffin and lube oil 
facilities for the plant are being contem- 
plated by ENAP. 

Some additions to capacity in Argentina 
are contemplated. A phenol plant by Fab- 
rica Argentina is being built this year at 
San Nicholas. Esso Refinadora S.A.P.A. is 
adding a lube plant at Campana with 375,- 
000 barrels yearly capacity. Both projects 
are scheduled for completion this year. The 
recent report by Dr. Prebish, United Na- 
tions specialist, recommended investment 
in various branches of the oil industry to 
achieve self-sufficiency. Pointing out the 
growing importance of oil in Argentina’s 
expanding economy, Dr. Prebish estimated 
that investment of around $60 million in 
refining, plus added investment in trans- 
portation and production facilities, would 
reduce oil imports to minimum levels. 

The refining investment given included 
a new $13 million refinery at Campo Duran 
in the far north near Bolivia, an increase 
in capacity of the Lujan de Cuyo refinery 
costing $15 million, refinery construction 
near Buenos Aires costing $18 million, a 
new lube plant for $4 million, and new 
storage and distribution plants. Bids on 
these and other projects were called for 
by the government, with payments guar- 
anteed by the Centra! Bank. No results of 
the bidding, in which 140 companies are 
reported to have participated, have been 
announced. 

No new refinery construction is reported 
in Bolivia, where local consumption is be- 
low the existing 12,340 b/d capacity. Runs 
are up considerably in 1956, averaging 
7,871 in February of this year, compared 
with 5,500 b/d average during 1955. The 
1955 refining production was 43.02% 
regular gasoline, 35.12% fuel oil, 10.79% 
diesel oil, 6.85% kerosine, 0.05% aviation 
gasoline, .02% of 73 octane aviation gaso- 
line, .03% petroleum ethers, .01% solvents 
and 2.25% losses. Considerable export of 
products is under way to surrounding 
countries. END 
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Refining on the Atlantic seaboard has taken a new 
lease on life as greater need for imported crude has 
made East Coast manufacturing more attractive 
because of transportation economies. For many 
years, with ample crude in southwestern fields, Gulf 
Coast refineries supplied a major part of East Coast 


oil products. 
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256-ton column at Tidewater gas recovery plant. In the background at left is the Ortholow fluid catalytic cracker. (Photo courtesy of Tidewater Oil Co.) 


TN a growth reminiscent of the 1920's, 
4 East Coast refining capacity is increas- 
ing rapidly. Two major East Coast refin- 
eries, totaling 165,000 b/d, are nearing 
completion and substantial additions to fa- 
cilities by other companies are under way. 
Under its biggest expansion program for a 
quarter century, the U.S. East Coast area 
refining capacity will rise by over 13% 
in 1956. 

Increased refining capacity on the East 
Coast is a good example of history repeat- 
ing itself. The last major expansion oc- 
curred in the 1920’s when Mexican and 
Venezuelan production was being shipped 
in during the period of short domestic sup- 
ply. When the era of large discoveries in 
the U.S. began with the East Texas find in 
the early 1930’s, foreign imports and East 
Coast refining capacity declined simulta- 
neously. They were assisted by the rapid 
decline which set in in Mexican production 
at the same time, which from its peak of 
530,000 b/d in 1921 declined steeply to 90,- 
500 b/d in 1931. 

Comparisons of the additions to East 
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Coast refining capacity reflect this trend. 
The average yearly change during the 
1930's was a net decrease in capacity. 

After World War II, the pendulum 
swung from a net decrease in capacity to 
net additions every year since the end of 
World War II. This is culminating in the 
construction of the Tidewater and Amoco 
plants, which will raise East Coast capacity 
by 13.1% to around 1,428,300 b/d, the 
largest yearly rise in over 25 years. 

The growing use of foreign crude on the 
East Coast is also evident from comparison 
of the amounts of foreign crude used. Be- 
fore the World War II period the percent- 
age of foreign crude used in refining runs 
declined from 24.7% in 1932 to 13.3% in 
1938. At the end of World War II, the im- 
portance and percentage share of foreign 
crude in East Coast runs increased unin- 
terruptedly from 16.7% in 1944 to 59.4% in 
1955 and an estimated 61% in 1956. As the 
situation stands today, therefore, over half 
of the crude supply to East Coast refineries 
is imported. With the new plants scheduled 
to come on stream in 1957 this percentage 
will increase markedly. 

Principal among the additions is the new 
130,000 b d refinery being completed for 
Tidewater Oil Company, 15 miles south of 
Wilmington, Delaware. With the ground 
work laid and most of the processing units 
started, construction will be completed in 
December of this year. 

The site covers 5,000 acres, believed to be 
the largest tract of land ever acquired on 
the eastern seaboard for industrial pur- 
poses. 

Although the site adjoins the Delaware 
River, the actual refining process area will 
be situated on 450 acres lying about a mile 
and a half inland. The main refinery units, 
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now under construction, will occupy a 
1,000-yard-wide strip parallel to the Penn- 
sylvania Railroad line to Delaware City. 
To get this 450-acre site cleared and lev- 
eled, more than 2,500,000. cubic yards of 
earth were moved in a “balanced cut and 
fill” operation in which little or no dirt 
was moved from the area. The hills were 
sliced off and used to fill in the hollows of 
the rolling country which comprises the 
refinery site. About 500,000 cubic yards of 
topsoil were stripped off and will be used 
later for embankment 
places on the project. 


siding at various 

Facilities will include an Orthoflow fluid 
catalytic cracking unit, now rising on the 
Delaware horizon, which will have a ca- 
pacity of 102,000 b/d. Its converter column 
soars 250 feet into the air—as high as a 
25-story building—and dominates the sky- 
line at the site. 

A fluid coker will be one of the refin- 
ery’s major units, and one of the world’s 
two largest. Its sister unit is now being 
built at Tidewater’s Avon 
San Francisco. Each will have a capacity 
of 42,000 b/d. Three thousand tons of con- 
crete went into the foundation of the fluid 
coker—the biggest single pour at the re- 


refinery neat 


finery. Other units include a huge vapor 
recovery gas plant, which will have a ca- 
pacity of 90 million cubic feet of gas a day; 
the world’s largest sulfur recovery plant; 
a polymerization unit; a catalytic desul- 
furization unit; a power station, owned and 
operated by the Delaware Power and Light 
Company, which will be used solely to 
meet the needs of the refinery; and other 
subsidiary units and auxiliary facilities. 
The power plant’s three boilers will be 
capable of producing 500,000 pounds of 
steam per hour for a 1,500,000-pound total 


4merican Oil Company's Yorktown plant. (Photo courtesy of American Oil Co.) 
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capacity. The refinery’s tank farm will have 
a total capacity of 7,000,000 barrels. Mor 
than 25 of these tanks have been finished 
and more than 25 more of the total ar 
well under way 

Down at the water's edge, T-shaped con 


crete piers capable of docking the world's 
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argest ocean-going tankers extend nearly 
2,800 feet along the ship channel. The fin- 


ished piers will be equipped to unload over 
23,000 barrels an hour from tankers into 
the refinery. To accommodate these ships, 
large turning basin and a deep river 
hannel, 40 feet deep, 400 feet wide and 
two miles long, is being dredged. During 
dredging operations, 10,000,000 cubic 
yards of silt will be pumped from the river 
ttom and used to reclaim approximately 
700 acres of adjacent marshland, rising 12 
et above mean sea level. 
The “business section” includes eight 
brick-and-steel buildings just inside the 
entrance, including two labora- 


ries, a fully equipped fire house, an em- 
| 


yee rei 


ations building, a pilot experi- 
ental plant, administration building, a 


change 


vr locker house and a mainte- 
nance center and warehouse. 

Utilities and facilities underground in- 
clude 48 miles of electrical ducts, encasing 
200 miles of underground power lines, 
serving the refinery. 


Fractionating column being erected at Tidewater Oil Company's new Delaware 


refinery. The column is 2? 
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25 feet in diameter and will rise 140 feet. It is part 
of the Orthoflow fluid catalytic cracking unit. (Photo courtesy of Tidewater 


An extensive network of storm sewers 
and drainage piping and three miles of 
concrete pipe—large enough to permit a 
tall man to walk upright—form the cooling 
system. Nine 2,000-hp pumps will draw 
275,000 gallons of water a minute from the 
Delaware River, send it up a 55-foot grade 
and then on through the seven-foot di- 
ameter concrete pipes to the refinery. 
There it will flow into 15 miles of pipes 
to cool the refinery’s processing equipment. 

Moving this flow of water will require a 
third of the total output of the power 
plant. The water will pass through three 
subterranean artificial waterfalls to check 
the force of its downhill return trip and 
will be circulated through separators be- 
fore it re-enters the Delaware River. A 
channel 40 feet deep is being dredged in 
the creek to facilitate the flow of the river 
water into pumping stations and to insure 
that it is drawn from the river bottom 
where it is coolest. Work also has begun 
on a large intake basin containing debris 
screens and chlorinators. The chlorine 
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treatment will purify the incoming water 
on its way to the pumps, thus protecting 
the equipment. The pumping system is be- 
ing equipped with a number of safeguards. 
For repairs and maintenance, the pumps 
can be shut off three at a time and the 
system will still operate adequately. The 
pumps also will be served by dual under- 
ground power lines, one being on standby 
for emergencies. To insure perfect opera- 
tion, scale models of the nine pumps have 
been built and tested in a miniature wate: 
system. 

There are presently more than 6,000 men 
employed at the site. The flow of equip- 
ment, parts and material moving in daily 
is a good gauge of the construction pace 
of the new refinery. About 60 trucks and 
10 freight cars, loaded with everything from 
safety matches to big transformers, are 
pouring in daily. Trains are stockpiling 
this equipment according to fixed patterns 
in the yards and buildings of the con- 
struction depot until they are needed on 
the project. The big pieces, such as the 
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In a single day, 825 cubic yards of concrete were poured into the top deck 
of this fluid coking unit structure at Tidewater’s Delaware refinery. The 
8-foot thick slab covers an area of 5,000 square feet. (Photo courtesy of 
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Catalyst “Know-How” 


What makes one catalyst superior to another? 
Often it is the unseen ingredient, “know-how”. 
Davison’s long experience in successful catalyst 
production gives you this all-important element. 

Davison, the first commercial producer of 
synthetic petroleum cracking catalysts, operates 
a modern plant for the sole purpose of producing 
specialty catalysts to aid industrial chemical pro- 
gress. These catalysts can be custom made to 
your specifications. We guard your “know-how” 
as carefully as we do our own. They are made in 
many forms including granular, pelleted, pow- 
dered, spherical, extruded and include many 
supports and active agents. 


Put Davison’s “know-how” to work on your 
problem. No matter what your catalyst require- 
ments are, it will pay you to discuss them with 
the Davison Field Service Engineer. A free 
booklet on Davison dependable catalysts is 
available on request. 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
Baltimore 3, Maryland es 


Sales Offices: Chicage, Illinois; Houston, Texas; | 
New York, New York; Baltimore, Maryland ’ 
in Canada: Deviseon Clramical Company Lid. Torente 


Producers of: Catalysts, Inorganic Acids, Supesphesphates, Triple Superphosphates, Phosphate Rock, Silica Gels and Silicofimorides. Sele Producers of DAVCO® Granulated Fertilizer 
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ulti-ton shells of the refinery process 


units, are brought by barge on the Dela- 
ware River. Rush items arrive by airplane 
Before the job is finished, the freight car- 


loads received will total about 9,600 and 
the truckloads will have reached an esti- 
ited 52,000. Bechtel Corp. engineered the 
lant and is general contractor. 
Tidewater’s refinery is designed to op- 
ate on imported crude. A convenient 
irce of supply would be Neutral Zone 
production, now running around 30,000 


b d since Paul Getty, owner of Getty Oil 


Company, which is half-owner of the 
Zone’s production, also owns a large block 

Tidewater stock. Neutral Zone produc- 
tion is heavy crude with high sulfur con- 


tent, which might account for the catalytic 
desulfurization planned in the new refin- 
ery. Plans underway call for expansion of 
Neutral Zone output to 100,000 b/d this 
year. In addition, Tidewater has a share of 
Iranian production through the Consor- 
tium 

A 35,000 b/d plant is being constructed 
by American Oil Company on the York 
River in Virginia, only four miles east of 
the historic Yorktown battlefield and 14 
miles southeast of Williamsburg. Comple- 
tion date for this $30 million plant is De- 
cember 1 of this year. Original plans called 
for a 25,000 b/d plant, but this was later 
revised upward to the present 35,000 b/d 
initial capacity. Facilities are designed with 
a view to later expansion to 160,000 b/d, 
the same capacity as Amoco’s plant in 
Texas City. 

This is the first large oil refinery in Vir- 
ginia and the major industrial installation 
in that state. Contract for three of the ma- 


jor operating units were awarded to the 
Ralph M. Parsons Company, which will 
build a 7,600 b/d Ultraforming unit for up- 
grading of the company’s unleaded pre- 
mium gasoline, a naphtha desulfurization 
unit of the same capacity, and a 18,000 b/d 
gas oil desulfurization unit. 

M. W. Kellogg Company is building the 
combination distillation and _ catalytic 
cracking unit, with its integral polymeri- 
zation and attendant treating facilities. 
The company also has the contract for all 
auxiliary refining facilities, such as power 
and lighting systems, the steam generating 
plant, the various piping and pumping sys- 
tems for oil and water, the roads and rail- 
road trackage, the laboratory and opera- 
tions building, the maintenance shop and 
warehouse building, the chemical storage 
building and the wash and locker building. 

Tidewater Construction Corporation of 
Norfolk, Va., has the contract for construc- 
tion of a $1,750,000 pier project. to accom- 
modate simultaneously a 700-foot super 
tanker, a 550-foot tanker and two barges 
from 150 to 250 feet in length. 

Chicago Bridge and Iron Company is 
constructing the 63 steel tanks of various 
sizes with a total storage capacity of more 
than 3,770,000 barrels. 

The Lummus Company has the contract 
for building a petroleum coking unit with 
a capacity of about 500 tons daily. The coke 
will be supplied to the Virginia Electric 
and Power Company, which is building a 
$20 million steam-electric generating plant 
on.a 120-acre site obtained from American 
Oil to supply power to the new refinery. 

Crude to the plant will be supplied prin- 
cipally from Venezuela. A contract allows 
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{ view of the 3.000-foot pier at the new refinery near Yorktown now being constructed by the American 


Oil Co. The pier 


facilities will cost an estimated $1,750,000 and will accommodate simultancously a 


super tanker. a 500-foot tanker and two 250-foot barges. (Photo courtesy of American Oil Co.) 
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amounts taken to be flexible, depending on 
price relative to domestic sources. 

The new refinery construction under way 
is being accompanied by major expansions 
and additions to capacity in several loca- 
tions. Gulf Oil Corporation, half-owner of 
Kuwait production, will spend upwards of 
$35 million on new installations for its 
Philadelphia, Pa., refinery—already the 
largest on the East Coast. 

All new units will be completed or be- 
gun this year. They comprise a 26,000 b/d 
catalytic reforming unit; a 3,000 b/d al- 
kylation unit; two Gulfining units with ca- 
pacities of 20,000 b/d each; facilities for 
storage and sale of 1,000 b/d liquefied pe- 
troleum gas; a 22,500 b/d vis-breaking 
unit; storage capacity for 200,000 barrels of 
butane and 520,000 barrels of intermediate 
products, a water-cooling tower, steam 
generating plant, pumping stations and ex- 
tensive pipelines. A second 26,000 b/d re- 
forming unit was announced by Gulf re- 
cently, to be constructed simultaneously 
with the first 26,000 b/d unit mentioned 
above. 

Pontiac Eastern Corporation at Hatties- 
burg, Miss., is constructing a 12,000 b/d 
refinery at a cost of $18 million, for com- 
pletion in 1957. Seminole Oil plans a $16 
million refinery with 15,000 b/d capacity at 
Fort Pierce, Fla., during 1956. 

Among the companies which plan East 
Coast expansion are Ashland Oil and Re- 
fining, which plans 20,000 b/d crude ex- 
pansion at its Catlettsburg, Ky., refinery, 
in addition to a cat cracker of 32,000 b/d 
capacity. Atlantic Refining will add a cata- 
lytic reforming capacity of 15,000 b/d at 
its Philadelphia refinery, with completion 
scheduled for mid-1957. 

Commerce Oil Refining, at Portsmouth, 

I., has planned a 30,000 b/d refinery, to 
be completed in 1957. It will include cata- 
lytic cracking units of 25,000 b/d. Esso 
Standard will add a 20,000 b/d Hydro- 
former to its Linden, N.J., plant during 
late 1956. 

Frontier Oil Refining will add a 6,000 
b/d catalytic reformer to its Tonawanda, 

Y., plant during 1956. The Penzoil Com- 
pany is adding a Platformer-Unifining in- 
stallation of 2,000 b/d capacity at Rouse- 
ville, Pa. Petroleum Separating at Bayonne, 
N.J., is adding a crude skimming unit of 
15,000 b/d capacity during 1956. 

Sinclair Refining plans major additions 
during 1956 of crude stills at Marcus Hook, 
Pa., with 120,000 b/d capacity, and a de- 
sulfurization unit at the same location, al- 
ready complete with 10,000 b/d capacity. 

Socony Mobil plans two additions this 
year at Paulsboro, N.J., one a hydrodesul- 
furization unit of 22,000 b/d capacity, the 
other a Sovaformer said to be the world’s 
largest, which went on stream in May at 
20,000 b/d capacity. The company is adding 
Sovaformers at the Brooklyn and Buffalo 
plants as well this year. 

The Texas Company is adding a hydro- 
treater of 6,500 b/d capacity to the West- 
ville plant in New Jersey, as well as a 
Vis-Breaker of 13,300 b/d capacity, and an 
FCC unit of 6,500 b/d capacity. 
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unit shows its 9-sided shape. Unit's ultimate height of 330 feet 


will make it the tallest structure in Magnolia Petro'eum Company's Beaumont, Texas, refinery. (Photo 


courtesy of Magnolia Petroleum Co.). 


Outside the East Coast there are only two 
entirely new refineries now being con- 
structed. One is a 15,000 b/d plant being 
engineered by J. B. Gill Co. for U.S. Oil 
and Refining at Tacoma, Wash. The other 
is a small plant with 2,000 b/d catalytic 
reforming capacity at Corpus Christi, 
Texas, by North America Petroleum Co. 

There are some other refineries in the 
planning stage, including one by The Texas 
Co. at Anacortes, Wash. Sunset Oil Co. is 
considering a 20,000 b/d refinery at Port- 
land, Ore. Straits Refining Co. recently 
received ODM approval for a 8,000 b/d 
refinery at Puget Sound. . 

North American Petroleum is planning 
a small refinery at Corpus Christi, Texas. 
Aviation Fuels Co. has received ODM ap- 
proval for a $24 million plant at Beaumont, 
Texas. Prime Oil Co. is planning a 15,000 
b/d refinery at Calumet City, Ill. Standard 
of California is planning a 20-30,000 b/d 
refinery at Honolulu during 1957. 

Construction now under way is mainly 
directed toward product improvement, as 
illustrated in the case of Gulf Oil Corp. 
At its Port Arthur refinery, Gulf began a 
modernization program five years ago 
reached the final stages. 
Although many millions of dollars were 
spent on the program, it resulted in only 
about 10% increase in capacity—to 272,000 
b dat present—during the five years. The 
additions to the plant are: two fluid cata- 
lytic cracking units of a combined 130,000 
b/d capacity with a Platforming unit re- 
ceiving 29,000 b/d of charge stock; a new 
100,000 b/d atmospheric and vacuum unit; 
a sulfur recovery plant of 60 long tons 
daily capacity; a new wax packaging plant; 


which recently 
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and a new ethylene plant. Production of 
ethylene is now reported to be about one 
million pounds daily, equivalent to 15-20% 
of U.S. needs. Gulf’s new butadiene and 
styrene plant at Port Neches is turning out 
about 21 million pounds of latex a year. 

Standard Oil Co. (Ind.) recently an- 
nounced that a second Ultraforming unit, 
with 21,000 b/d capacity, would be added 
to its Whiting refinery by the Ralph M. 
Parsons Co. A 14,000 b/d Ultraforming unit 
went on stream at Whiting this July. 

The Texas Co.’s expansion has been simi- 
lar. The company has placed 10 caialytic 
reforming units on stream in the last three 
years, of which six were completed in 1955 
and three in 1954. The latest addition is at 
Casper, Wyo., which contains both Unifin- 
ing and Platforming sections. The latter 
is designed for a charge of 4,500 b/d. Tex- 
aco is planning construction this fall of an 
ammonia plant of 180 t/d capacity at its 
Lockport, IIl., refinery. It will be completed 
in late 1957 and will comprise Texaco’s 
second major petrochemicals facility. 

Another addition is planned by Pure Oil 
Co., which has awarded a contract for a 
12,000 b/d catalytic reforming unit at its 
Lemont, IIl., refinery to the M. W. Kellogg 
Co. of New York. Included in the unit will 
be a 17,000-barrel feed preparation unit. 

At Pure’s Smiths Bluff, Texas, refinery, 
another catalytic reformer is under con- 
struction. 

Three projects, to cost more than $6,500,- 
000, are to be built at General Petroleum 
Corp.’s Ferndale, Wash., refinery. The 
major unit will be an additional sovaformer 
to be built by the Bechtel Corp. The other 
two are stove oil treater and a jet-fuel 





treater. The sovaformer, with a capacity of 
9,000 b/d will be completed Sept. 1, 1957. 

The high rate of petrochemical expansion 
is being maintained. Among the major 
projects under way on the East Coast are 
Northern Chemical Industries’ installation 
at Springfield, Mass., of facilities for 125 
tons of ammonia plus 60 t/d of nitric acid 
and nitrogen solutions; a completion next 
year of 250 t/d units producing ammonia, 
nitric acid, nitrogen solutions, ammonium 
nitrate and urea by Southern Nitrogen at 
Savannah, Ga. 

Elsewhere in the United States the St. 
Paul Ammonia Products Co. is completing 
its 200 t/d ammonia plant at Pine Bend, 
Minn.; El Paso Natural Gas is designing 
a $20 million butadiene plant at Odessa, 
Texas, for production of 137 t/d; and Gen- 
eral Petroleum is engineering a 100,000 tons 
per year anhydrous ammonia plant at Lake 
Charles, La. 

Phillips Petroleum is constructing a 
329,000 pounds daily ethylene plant at 
Sweeny, Texas, for completion in early 
1957. Texas City Butadiene and Chemical 
Corp. will complete a plant to cost around 
$25 million this year for production of 
aviation alkylates, butylenes and butadiene. 

On the West Coast, Standard of Califor- 
nia is constructing ammonia and nitric acid 
plants for 300 and 225 t/d respective pro- 
duction this year. Location is at Richmond 
near San Francisco. Phillips Pacific Co. is 
building an ammonia plant at Kennewick, 
Wash., also to be completed this year. 
Anhydrous ammonia production is planned 
by Columbia River Chemicals Co. on the 
West Coast at Pasco, Wash., at the rate of 
160 t/d and by U. S. Steel Corp. at Geneva, 
Utah, where a 200 t/d plant is planned. 

A race for the polyethylene market is on 
and was recently joined by Union Carbide 
and Carbon Corp., Texas Eastman and 
Standard Oil Company (Ind.). Union Car- 
bide recently announced that a 55 million 
pounds per year of new capacity will be 
built through Bakelite Co. at Institute, 
West Va., and Seadrift, Texas. This will 
raise Bakelite’s capacity to around 300 mil- 
lion pounds yearly. Texas Eastman’s ar- 
rangement with Standard covers more than 
20 patents in the field on a non-exclusive 
basis. The initial plant, it was announced, 
will be of about 40 million lb/yr capacity. 

The companies will compete with exten- 
sive new construction now under way. 
Hercules Powder is constructing a 30,000,- 
000 Ib/yr polyethylene plant at Parlin, N.J., 
at a cost of around $10 million. Grace 
Chemical will complete its 50,000,000 Ib/yr 
polyethylene plant at Baton Rouge, La., mid- 
way next year. A 301,000 lb/d plant is being 
completed by Phillips Chemical this year 
at Phillips, Texas, at an estimated cost of 
$31.5 million. Kooper & Brea plan a 
50,000,000 Ib/yr plant on the West Coast, 
to be completed in 1957. The many desirable 
characteristics of this new product, includ- 
ing heat resistance, are expected to make 
many new plastic applications possible and 
competition in the field will be very sharp 
in the coming years. END 
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Westinghouse 
application engineers 
are at YOUR service 


... whether your plant is large or small—whether you need a single 
motor or a complete system. 

These highly-trained engineers include specialists with broad ex- 
perience in the selection and application of electrical and power 
equipment for all types of industrial use. Their knowledge is available 
to help you get maximum returns from your equipment investment. 
And their help costs you nothing. 

Illustrated below are a few of the thousands of Westinghouse prod- 
ucts for which this valuable service is available. For details about 
them—or for specific engineering assistance—please write to us on 
your company letterhead. 

And remember . .. when you're thinking of new electrical or power 
equipment, it will pay you to contact Westinghouse first. 








The “A” Motor sives you better 
performance in a smaller frame. It incorpo- 


WESTINGHOUSE ELECTRIC 


rates advantages such as longer-lasting in- 
sulation, completely drip- proof housing. For 
full information on other features, write for 
booklet BC-6154-A. 





Westinghouse power r isa complete- 
ly-coordinated substation that can 
bring many money-saving advantages to 
your distribution system. For a discussion 
of the application of power centers to various 
needs, request booklet BC-4162. 


ane . 
motors are “4 only motors with Ther- 
malastic insulation, which greatly increases 
motor performance and life. Write for book- 
let BC-4739 on induction motors; booklet 
BC-5300 on synchronous motors and 
controls 





Westinghouse turbine. for indus 
trial applications are available in non-con- 
densing, condensing, and extraction types, 
with ratings to meet your requirements. For 
more information, send for a copy of book- 
let BC-5418. 





ewitehgear brings 
you the advantages of “‘Unitized™ construc- 
tion, complete applicability to your needs, 
lower installation costs. Write for booklet 
BC-5282-A on low-voltage switchgear; 
booklet BC-5306-A on heavy-duty switch- 
gear. 





O8 cirowlt breakers by Westinghouse fea- 
ture De-lon Grid Arc Control, which re 
duces fault clearance time, contact burning 
and oil deterioration, with resultant lower 
maintenance. For information on ratings to 
330 KV, write for DBC-33-000, specifying 
rating 
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The 13,000 b/d San Martino refinery in Italy’s Po Valley, operated by SARPOM, a joint Caltex and 


Fiat ve 


nture. Completed in 1952, the plant is fed by an 8-inch crude oil pipe line 97 miles long from 


tanker terminal at Savona. (Photo courtesy of California Texas Oil Co.) 


Consumption needs are growing in 
a divergent trend from refinery output 
in Italy, contributing to a growing 


Imbalance in Italian Refinin 


By Alberto Girelli 


CY INCE the first commercial oil discovery 
\/ after World War II at Cortemaggiore in 
1949, the attention of the world petroleum 
industry has been focused on Italy. 
Political considerations and the tendency 
to exaggerate the importance of the various 
discoveries, as well as to overestimate the 


possibilities of Italy as an oil-producing 
country, have drawn much government at- 
tention to the matter. The result is that at 
present, after about seven years of discus- 
sion, no definite regulation of oil and gas 
exploration and development has been de- 
fined, after the decision to abrogate the 


existing law on oil and gas exploitation, 
dating back to 1927 and to the Fascist ad- 
ministration. 

Too much has been told and written on 
that matter and no further discussion will 
be given Recent surveys among 
conomists, politicians and petroleum ex- 
perts of different countries on the Italian 
petroleum situation have been published 


here. 


recently. (L’Automobile, Aug. 1955, and 
following issues; Idrocarburi, Dec. 1955, pp. 
17-40.) One point only must be stressed 
here: under the present political conditions 
in Italy the promulgation of a law favoring 
the intervention of private (Italian and for- 
eign) enterprises in the field is the neces- 
sary background to the development of the 
oil resources of the country. The possibility 
for the proposed law to be amended in a 
realistic manner toward the 50-50 profit 
split between operators and the govern- 
ment cannot be excluded. 

As is known, oil has been found in lim- 
ited but commercially interesting amounts 
in central Italy, from early 1955 on. It has 
not yet been produced, the necessary con- 
cession from the government authorities 
having not been granted. Only two oilfields 
of some importance have been developed: 
Cortemaggiore in the Po valley (by the 
government-owned AGIP), which produces 
about 1,000 b/d and where production 





TABLE | 
Italian Consumption of Petroleum Products 1954/55 
j (Thousand Metric Tons) 





1954 1955 % Difference 

Aviation gasoline 32,000 34,000 + 6.2% 
Autom. gasoline 1,170,000 1,310,000 +12.0% 
Jet fuel and kerosine . 221,000 266,000 +20.4% 

ind diesel oi 1,417,000 1,570,000 +10.8% 
Residua! fue 4,600,000 5,200,000 +13.0% 
Lut 2nts 152,500 168,500 +10.5% 
White and transformer oils 13,800 14,700 + 6.5% 
Petroleum solvents 20,000 19,000 — 5.0% 
LPGases 290,000 330,000 + 13.8% 
Paraffin wax 20,000 22,000 + 10.0% 
Bitumens 325,000 333,000 + 2.5% 

TOTAL 8,261,300 9,268,200 


(approx. 165,226 b/d) 


(approx. 185,364 b/d) 
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started in 1949; Ragusa in southeast Sicily 
(by the Gulf-Italia Co.) producing 6,200 
b/d, where production started in 1953. By 
the end of 1956, Gulf-Italia plans a daily 
production from Ragusa field of more than 
12,000 barrels. Further expansion will be 
favored by the laying down of a crude pipe 
line of 46 miles, connecting the producing 
area to the RASIOM refinery at Augusta 
on the eastern coast of the island. Proved 
reserves at Ragusa have been calculated at 
50 million barrels, 130 more being probable. 
The development of the Ragusa oilfield has 
been possible thanks to the existence of a 
separate regional law in Sicily (the Re- 
gion has the authority to emit laws on some 
matters, including mining.) 

As a whole, with internal demand at 
about 185,000 b/d, the internal production 
of Italy covers less than 5% of demand. 
The remainder is covered by imports, al- 
most entirely from Middle East countries, 
and by a limited amount from Venezuela. 
In the last two years some minor amounts 
of crude have been imported also from 
Russia. In 1955 total imports of crude and 
topped crudes ~vere 17,378,805 tons (about 
347,576 b/d), an increase of 8.1% over 1954 
levels. Imports of finished products are very 
small and confined mainly to special prod- 
ucts not refined in Italy. 

The continuous improvement of living 
standards and the expansion of industrial 
activities in Italy have brought a new rise 
in the consumption of fuels and particu- 
larly of petroleum products. In 1955 a 10% 
increase took place in the overall en- 
ergy consumption (including hydroelectric 
power). The increase for oil products and 
natural gas has been as follows: residual, 


+12.7%; gas oil, +10.2%; natural gas, 
+21%. Production of natural gas, centered 


in the Po valley, reached a new record in 
1955 of 120 billion cubic feet. 

TaBLe I compares 1954 and 1955 con- 
sumption of the five main petroleum prod- 
ucts in Italy, with the percent difference 
from last year. 

Forecasts for the current year are for an 
overall increase of oil products consump- 
tion of about 10% which can be easily sup- 
plied by the existing refining capacity of 
Italy. Difficulties arise, however, from the 
divergencies existing between the refinery 
yields of different products and the internal 
demand pattern. 

Percent yields of Italian refineries in 
1956 are foreseen as follows: 


Gasoline 14.9% 
Jet fuel 2.91% 
Residual fuel 39.71% 
Kerosine 1.97% 
Distillate 20.93% 
Others ++ loss 19.50% 


The percentage distribution of products, 
calculated on the above refinery yields, 
compares with the pattern of internal de- 
mand as shown in Taste II. 

The above differences show clearly that, 
should the refineries operate on the basis 
of the demand for gasoline (which would 
correspond to processing for the internal 
market 9,750,000 tons/year of crude) there 
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TABLE I! 


Itelian Production and Demand 
of Petroleum Products—1956 


this product used to be a bottleneck to 
Italian refining industry in the recent past 
(1950-1952); a shortage of the same prod- 


must include, in the processing for gasoline 
production, desulfurization of the charge 
for reforming. The adoption of catalytic 


uct is presently a serious headache. The processes render available noticeable 
(Percentage) " . ‘ . : 
complete change in the fuel oil situation amounts of hydrogen, which can be used 
Production Demand ‘ 
tee has several causes: adoption by larger to desulfurize the feedstocks. 

cm oe wi refineries of cat cracking facilities, in- The adoption of catalytic reforming fa- 
Jet fuel 2.4% 0.8% creased use of liquid and gaseous fuel in- cilities by the Italian industry is not being 
Gas oil and diesel fuel 26.0% 18.9% stead of coal, and adoption of heavy oil pushed at present by increased octane de- 
Residual fuel 49.4%, 62.7% 





would be a shortage in residual fuel of 
over one million tons. On the contrary, 
should refinery runs be geared according 
to the demand for residual fuel (which 
means processing more than 14,700,000 
tons/year of crude) a heavy surplus would 
burden all the other products. 

The results of the two hypotheses taken 
into consideration, as reported from a re- 
cent article in an Italian trade journal 
(Rassegna Petrolifera, 12 January 1956, pg. 
25) are given in Taste IV. 

It is true that the ratio of processing yield 
to crude run to stills is not rigidly fixed; 
however, the difference between refinery 
production and products demand is so 
sharp that the problem is difficult, especial- 
ly where a large role is played by govern- 
ment intervention (taxes, crude quotas 
proration, products price, ceilings, etc.). 

Strplus production during past years was 
easily exported, mainly to countries in the 
Mediterranean area. This outlet is being 
progressively diminished by the develop- 
ment of refining industry in countries pre- 
viously importing finished products from 
Italy. 

A somewhat peculiar situation arises in 
the case of residual fuel oil. A surplus of 


gasification by some large town gas works. 

Another characteristic of the develop- 
ment of Italian refining industry in the last 
few years has been the widespread ac- 
ceptance of catalytic reforming processes. 
Though with a certain delay as related to 
the expansion of the catalytic reforming 
capacity in the U.S., these processes are 
presently rapidly spreading in Italy. The 
situation in Italy should be, from many 
points of view, very favorable to the adop- 
tion of high compression ratios in automo- 
bile engines, of high octane level in the 
marketed gasoline, and to the adoption of 
catalytic reforming by the refineries. The 
main reasons are the following: 

1. Retail price of gasoline is extremely 
high, owing to the government taxes (gaso- 
line at the distribution station costs three 
times as much as in the U.S.) which pushes 
consumers toward the saving connected 
with greater mileage per gallon through 
the adoption of high compression ratios and 
high octane ratings. 

2. Quantitatively low consumption of 
gasoline as compared with the consumption 
of other petroleum products (which favors 
the adoption of reforming over cracking 
capacity by the refiners). 

3. Necessity of exporting substantial 
amounts of high quality gasoline. 

4. The processing of Middle East crudes 


mand by automobiles being produced in 
Italy, but rather by competition induced by 
surplus capacity in the refining industry 
A substantial increase in the consumption 
of gasoline in Italy is rather doubtful. The 
automobile industry of Italy produced in 
1955 a record 270,000 vehicles, and the fig- 
ure will probably be surpassed in 1956) The 
large majority of the production, however, 
consists of small-size cars of extremely low 
consumption (30 and more miles to the 
U.S. gallon). The preference of the Italians 
for such small cars is dictated by operating 
costs, beside high price of fuel, circulation 
(license) taxes based on horsepower and 
higher insurance fees for big cars. 

TABLE V gives a list of the catalytic re- 
forming plants operating or being con- 
structed in Italy as of February, 1956, Other 
refineries are also considering the addition 
of catalytic reforming capacity to their 
plants. Units which will be operating at 
the end of the current year now number 
13, with an overall capacity of 1.7 million 
metric tons/year (about 34,000 b/d). Esti- 
mated cost of the plants is about 20 billion 
lira or $32 million. 

The processes are licensed by American 
companies. Design and construction are be- 
ing mainly carried out by Italian engineer- 
ing firms. Materials and different apparatus 
are 90% of Italian origin. END 





TABLE Vi 


Product Exports from Italy (Excl. Bunkers) 


Italian Surplus or Deficiency 


TABLE [Vv 


(Metric Tons) of Refined Products* 





1954 1955 (Thousands of Metric Tons) 
! Dift il ff 

Sites cena 1,532,116 1.479.597 Demand Case erence Case Difference 
Jet fuel and kerosine 851,108 816,870 Gasoline 1,460 1,460 2 206 

Gas- ond diesel oil 1,565,945 1,613,379 Kerosine 180 283 

Residual fuel 2,068,498 1,712,774 Jet fuel 75 19 

Bitumens 75,815 59,477 Gas- and diesel oil 1,760 2,039 + 7 8 

Others 18,485 26,291 Residual fuel 5,850 3,870 78 85 

TOTAL 6,111,967 5,708,388 *Operating to fulfill domestic need 


{about 122,239 b/d) (about 114,168 b/d) 


of gasoline or of residual fue 


TABLE V 
TABLE till Htalian Catalytic Reforming Plants—1956 


Italian Refinery Runs By Products—1954/55 


Capacity 
(Metric Tons) Refinery Type (tons/year) On stream 
1954 1955 Condor, Rho (Milan) Platform 200 00 
Gules 2,734,130 2,718,270 Garrone, Genoa Ultroform RO OC ‘ 954 
Jet fuel and kerosine 1,089,028 1,114,273 ICIP, Mantve ser were a 
Gas- and diesel oil 3,155,584 3,586,282 ILSEA, Valmadrera (Como) Catform 0,00 
Residual fuel 7,221,103 7,774,035 Inpet-Shell, La Spezia Platform 0 ¢ 
Lubricants 131,465 156,646 IROM, Venice Platform 0 6 
Bitumens 400,889 390,780 Italia, Cremona Catform 0 954 
LPGases 200 ,606 280,917 Purfina, Genoa Plattorm mn A . 
Others 119,647 256,354 Purfina, Milan Cycloversic 10 tov. 1957 
Consumption & losses 1,106,189 1,329,339 SAROM, Ravenna so-Plus 30,001 y We 
enneattetlicishesntdlliperetngniagitiate a $$$ RASIOM, Augusta Ultraform 80 ,00C e 956 
TOTAL 16,168,641 17,606,896 Stanic, Bari ae as 80 00 ec. 1956 
(approx. 323,373 b/d) (approx. 352,133 b/d) Stanic, Leghorn Fluid Hydrof 00 .00C 
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e Water Tube Boilers 


e Fusion Welded Pressure Vessels 



















e Lifting and Havlage Gear 


Diagram shows 

an oil fired water 

tube boiler. e . * 
Evaporation Pumping Machinery 
175,000 Ib. of 

steam per hour. 


e Flameproof Lighting Fittings 








Equipment for the Petroleum Industry 


Fusion welded boiler 
drums to Class | - 

requirements of Lloyds 

Register of Shipping 


,=_ 


Horizontal 
Duplex High 
Pressure Feed Pump. 


CLARKE, CHAPMAN & CO. LTD. Victoria Works + Gateshead, 8. England 
Teleph Gateshead 72271 (10 lines). Telegrams: “‘Cyclops,"’ Gateshead. 
LONDON “OFFICE: Dunster House, Mark Lane, London, E.C. 3. 
Telephone: MiNcing Lane 8345-6-7 Telegrams: ‘‘Cyclops’’ Easphone, London. 
CANADA: CLARKE, CHAPMAN (CANADA) LTD. 200, St. James St. West, Montreal. 
Telephone: BELair 8708 Telegrams: **Cyclops"’, Montreal. 
Agents in ‘all vomnins of the world. 
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Pipes carrying gas and air under pressure 





from pumps, blowers, or compressors 
may fail, or require special reinforcement, 
as a result of surging and the consequent 
pulsatory vibration. This problem is 
overcome by fitting BURGESS Snubbers, 
which convert intermittent flow to 
smooth flow—and which, by eliminating 
a cause of line failure, often effect 
economies by permitting less costly pipes 
to be used. BURGESS Snubbers are 


8 


_ je »~ 









made to the specifications and design 


of the original American BURGESS- 






= 


il 





i on 
{ -t 7” MANNING patents. 
iH = . 
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Oscilloscope recording shows pulsation (left) and 
smooth flow attained after fitting BURGESS 
Snubber (right) 


}comReRNepen 







BURGESS AGation Suibbers. 


L 


Designed by BURGESS-MANNING, DALLAS, TEXAS * Manufactured by BURGESS PRODUCTS CO. LTD., ACOUSTICAL DIVISION, HINCKLEY, ENGLANC 
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Newman-McEvoy valves 
give 100 per cent 
economy service fo users. 
Always as tight as the most exacting 
plant engineer can require, 
Newman-McEvoy valves are easy to operate 
at all times. 
They are automatically self-sealed in any position 

A Christmas Tree Assembly with Newman- 
by a sealing compound that is neither a McEvey Valves in — Americen 
lubricant nor a grease. May we send 
you full details of these remarkably 


efficient valves which are giving | ewman., H en d er &© Co : [t re 


satisfaction wherever used. 


WOODCHESTER STROUD, GLOS.| 
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New 

five-year plans 
contemplate 
large refinery 


expansion in 


| EFINING received considerable atten- 
tion in Eastern Europe during 1955 and 
1956. In Hungary construction was begun 
this year on that country’s first big ther- 
mal cracking plant. Poland enlarged its 
refinery capacity, with one plant’s capacity 
tripled during 1955. All were paying con- 
siderable attention to refining in their new 
five-year plans. Russia completed its first 
big Siberian refinery at Omsk during 1955 
as part of the shift of capacity to the East 
and plans to concentrate on large refinery 
construction during the coming five years. 
Cracking capacity is to be raised 70%. 

Hungary plans te increase refinery runs 
53% during the coming five-year period. 
Romania completed a thermal cracking 
plant in 1955 and is nearing completion of 
a new refinery. An increase of 70% is 
planned for Romanian cracking facilities 
during the coming five years and an 8-fold 
increase in lubricant production. Capacity 
in 1955 was reported double that of 1950, 
now estimated at 190,000 b/d. : 

USRR. In 1955, the Soviet Union pro- 
duced 18% more gasoline and 31% more 
kerosine and diesel fuel than in 1954. This 
compares with increases in 1954 gasoline 
production of 9%, diesel fuel 44% and 
kerosine 5% over 1953. Crude production 
in 1955 was 70.6 million metric tons (1,412,- 
000 b/d), 19% more than the year before. 
During 1956-1960 crude production is 
planned to reach 135 million metric tons 
(2,700,000 b/d); topping capacity is to in- 
crease at least 45 million metric tons (900,- 
000 b/d) and cracking capacity at least 26 
million metric tons (520,000 b/d). 

No official figures have been released on 
the refining capacity. L. P. Beria was the 
last one to announce, on: Nov. 6, 1951, that 
capacity of the oil refineries that went on 
stream during 1951 amounted to six mil- 
lion metric tons (120,000 b/d) and that 
gasoline production had increased 20%. 
Since that time, the economic planning has 
been shrouded more and more in secrecy, 
partly lifted again after Stalin’s death. 

Western estimates are more unanimous 
as to capacity than number of refineries. 
Estimates of the topping capacity vary be- 
tween 63 and 65 million metric tons 
(1,260,000-1,300,000 b/d). Cracking capac- 
ity is estimated at 32 million metric tons 
per year (640,000 b/d). For processing the 








EASTERN EUROPE 


70.6 million metric tons (1,412,000 b/d‘ 
of crude produced in 1955, a capacity of at 
least 77 million metric tons (1,540,009 b/d) 
would have been necessary. 

As to the number of refineries, there 
seem to be varying views in the West. One 
school assumes that the Soviet Union op- 
erates about 70 refineries (15 in the Cauca- 
sian area, 10 in the East Galician area, 10 
in Asiatic Russia, the rest scattered in vari- 
ous industrial areas), while the other school 
is of the opinion that the Soviet Union fol- 
lowed the general tendency of building big 
refineries rather than many small ones. 
The latter school estimates the number of 
refineries at about 38. It is known, how- 
ever, that from 1956 on the Soviet Union 
will at any rate give preference to the build- 
ing of big refineries. N. A. Bulganin, chair- 
man of the Council of Ministers, said in 
February, 1956: “It must be our serious 
concern in the sixth five-year period (1956- 
1960) to develop the oil-processing indus- 
try on a big scale and effect its expansion 
through the building of big refineries with 
three to five times greater capacity than 
those we have been building hitherto. This 
will greatly expedite and lower the cost of 
refinery building.” 

At the end of 1955, the first giant refinery 
in Siberia, the Omsk refinery, went on 
stream. The commissioning of the Omsk 
refinery in Siberia indicates also the gen- 
eral shift of the oil industry from the old 
oil center in the southwest of the Soviet 
Union to the Asiatic part of the country, 
while in the past the basic quantities of 
petroleum products have been processed in 
the southwestern districts (Baku, etc.) and 
had then been transported by rail, water- 
ways, or pipe line. In 1955, the Soviets 
built 974,970 miles of pipe line to consumer 
areas. 

According to a radio speech by Mikhail A. 
Evseyenko, USSR minister of the petroleum 
industry, on Nov. 25, 1955, considerable 
progress has been achieved in oil process- 
ing in the past few years, due to the build- 
ing of new oil refineries and the recon- 
struction of old _ installations. “The 
production of gasoline, diesel fuel and lu- 
bricants has sharply increased,” he said. 
“In 10 months of 1955, the Ministry’s works 
fulfilled an oil-processing plan which ex- 
ceeded by 18.3% the volume of oil-process- 


ing carried out during the corresponding 
period in 1954. The refining of heavy ends 
with the aid of catalytic cracking installa- 
tions is being widely used at oil-processing 
works. As a result of improving technology 
and apparatus, the separation of petroleum 
products and raw material has been im- 
proved at many works and installations, 
and the output of refined products has been 
increased.” 

Mr. Evseyenko also said that automation 
of oil-processing works will be one of the 
most important future tasks in the oil in- 
dustry. 

According to complaints aired repeatedly 
in the press or over the radio, Soviet refin- 
eries operate too expensively. They still 
produce too few white products; technical 
problems, raised by the sulfur-rich crude 
from the “Second Baku,” have not yet been 
solved; the quality of the petroleum prod- 
ucts varies; the octane rating of gasoline 
is low, the sulfur content in diesel fuel is 
too high. Neither can the distribution sys- 
tem cope with its task, especially in the 
cold season. 

In the sixth five-year plan (1956-1960), 
the Soviet Union plans to: “Improve the 
quality of automobile and tractor fuels and 
lubricants, raise the anti-knock qualities 
of gasoline, lower the sulfur and paraffin 
content of diesel fuel, improve the viscosity 
and operational characteristics of lubricants 
and diesel fuel.” 

Romania. Western sources estimate Ro- 
mania’s topping capacity at 9,500,000 metric 
tons (190,000 b/d). Crude production was 
10.6 million metric tons in 1955 (212,000 
b/d). According to the report on Plan ful- 
filment in 1955, a thermal cracking plant for 
processing heavy ends was built in 1955, 
and a new refinery is nearing completion. 
The plan for 1956-1960 provides for increas- 
ing capacity of primary processing of crude 
oil, gradual modernization of the existing 
installations by the introduction of new 
techniques with a view to increasing the 
production of gas oil and gasoline with a 
high octane rating, increasing cracking ca- 
pacity by 70% by building the most up-to- 
date installations of catalytic cracking, and 
increasing the production of lubricants to 
eight times the level of 1955. 

According to Stefan Gabor (Feb. 7, 1956), 

(Continued on page 168) 
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It's the aaryzaw of Cathodic 
Protection that matters... 


.. AND THAT’S WHERE EXPERIENCE COUNTS 


















Hughes’ “Guardion” Technique of cathodic 
protection is based on long term experience which 
cannot be equalled by any other company. 


Consider the facts: — 


F. A. Hughes were the first Company to es- 
tablish a specialised cathodic protection service 
in this country. 


Hughes’ “Guardion” Systems or equipment, 
both “Impressed Current” and “Galvanic” have 
since been employed on more than 1,500 installa- 
tions in the United Kingdom and abroad. 


Hughes’ “Guardion” Service is comprehensive 
and is fully equipped for consultation, site inves- 
tigation, supply of equip- 
ment, installation supervi- 
sion and commissioning. 


“Guardion” Cathodic 


Protection is applicable to 
pipelines, refinery and other 


specialised plant, sheet steel 
piling, ships’ hulls and car- 


‘ballast Kuwait Jetty at Mina-al-Ahmadi 
go/ballast compartments. 


which was protected by “Guardion’ 


Galvanic Anodes 


Write for details to: — 


FA.FAUGHES & CO. LTD. 


Cathodic Protection Division, 
DEVONSHIRE HOUSE, MAYFAIR PLACE, PICCADILLY, LONDON, w.tl. 


Telephone : MAYfair 8867 Telegrams : DISTANCING PICCY. LONDON 
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BARNES 
& BELL L= 


79, St. GEORGE’S PLACE, 
GLASGOW, C.2. 


Phone: CITY 7911 (5 lines) 
Cables: Barbell - Glasgow 
Codes A.B.C. (6th Ed.) Bentley (2nd) 


ALSO AT 


COATBRIDGE & BIRMINGHAM 











Stockholders & Exporters of :— 


NEW IRON and STEEL BARS, 
SEC TIGONs 2464 PLATES. BOTs. 
Tasos, mAs, Otte. 

a 


SLEEPERS and RAILS of all kinds 
STEEL ARCHES and CORRUGATED 
STRAPS or BANK BARS for TUNNEL 
WORK and COLLIERY USE. 
€ 


BUYING AGENTS 











Mining Supplies of all Descriptions 
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AIR PUMPS MOBILE AIR COMPRESSORS 
OPERATING AT THE SITE OF THE NEW 
ANGLO-IRANIAN OIL REFINERY AT ADEN 

include:—105, 210, 250, 315 & 500 


AIR PUMPS LTD 


RAYNES PARK 


LONDON - ENGLAND 


TELEGRAMS AIRPUMP WIMBLE, LONDON 


IN 


nur 
4k 


PRINCIPAL CITIES 


878-9 Grams: AIRPUMPS, SOWEST, LONDON 


THROUGHOUT THE WORLD 
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During a 10-year period of reconstruction this refinery, built by the Japanese and destroyed during the war by 
tmerican bombers, was rebuilt. The Catformer just completed is to the left of this plant and not shown 
in the picture. 
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Four months after arrival of materials, a 
8,100-barrel Catformer was completely 
erected and ready for operation. 


FORMOSA REFORMER 


Vature and the marvels of twentieth-century engineering meet here. This is the new Catformer—first of its 
type in the Orient. 





























ACK in 1942 the Japanese were nearing 

completion of a refinery in Kaohsiung, 
Formosa. It was to supply fuel for the Im- 
perial Navy. Before they could tap the first 
gallon, American bombers ended the project 
for the duration. 

During the ten years of reconstruction 
following war in the Pacific, the Kaohsiung 
refinery has been dramatically reclaimed. 
It is now one of the most modern in the 
Orient. 

Much of the rebuilding progressed 
slowly. Picking up the shreds of destruc- 
tion following total war is far from easy. 
In 1946 the program of reconstruction was 
officially launched with the creation of the 
Chinese Petroleum Corp. In that same year 
a 6,000-barrel topping section was com- 
pleted. Early in 1948 another topping sec- 
tion of 10,000 barrels was added. In 1952 
cracking capacity was increased by 
3,340 b/d. 

Last December two American engineers 
returned from Formosa. They had finished 
their job of designing and supervising con- 
struction of a 3100-b/d catalytic reforming 
unit to give the CPC a facility for produc- 
ing high octane motor fuels and aviation 
base stock. 

More unusual than the plant itself are 
the people behind it and how quickly it 
was constructed. The plant just completed 
for CPC is quite similar to any of a dozen 
other plants built in the last few years in 
the United States. Designed and fabricated 
in the United States in accordance with 
American standards, all equipment and 
materials were shipped to Taiwan. 

Four months after materials had arrived, 
the plant was completed and successfully 
placed in operation. 

Knowing that tremendously time-con- 
suming delays would be incurred if addi- 
tional materials had to be ordered from 
the States, Chemical Plants Division of 
Blaw-Knox Company, Pittsburgh, planned 
the facility right down to the last nut and 
bolt. Despite this, Bob Davies, construction 
supervisor, and Denny Gilbertson, project 
engineer, both with Blaw-Knox, could not 
keep from being somewhat apprehensive 
about completing the project on time. And 
there were many reasons why the job 
could miss the four-month target date. 

Formosa is far from the land where mass 
production fashions parts and pieces 
needed. Countless days could be lost in a 
shipping mixup. In addition to all this, 
there were language barriers, and they 
were soon to learn all materials too heavy 
to be carried by man would be drawn by 
oxen. Many of the 200 to 300 laborers were 
to be women. 

All these reasons for their concern in 
meeting the four-month deadline were 
completely outweighed, they soon discov- 
ered, by the driving force and competence 
of the Chinese Petroleum Corporation 
management. 

Four hard-hitting executives, who would 
be winners in any country according to 
Davies, “taught us that we may have a 
corner on production, but not on drive.” 
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Lead man on the CPC team is Jerome 
S. N. Hu, refinery manager. ‘Jerry’ took 
graduate work in the Universities of Michi- 
gan and Oklahoma. In addition to his tech- 
nical training, he has the ability to keep 
workers happy and producing. While he 


has no official capacity as a mayor, he 
doubles as the “Number-One-Man-To- 
Consult” on community problems. Some 
1,000 people who live in the refinery area 
take their utility, police, fire, health, edu- 


cational and recreation problems to Mr. Hu. 
This backlog of loyalty to the company 
and its program of progress also figures 
greatly in the rapid completion of the 
plant 

P. C. Chiang, CPC’s construction super- 
intendent, was trained in China as a me- 
chanical engineer. In addition to this train- 
ing, his linguistic interest proved to be 
invaluable. Besides his native dialect, he 





speaks Mandarin, Indo-Chinese, Taiwanese, 
Japanese, and he has a good knowledge of 
English and French. According to Davies, 
“One of our first jobs with him was pick- 
ing a name which would be easy for all of 
us.” He became ‘Joe.’ 

Sharing responsibility with Chiang for 
construction of the plant was Y. J. ‘Tony’ 
Hu. As a graduate chemical engineer, Hu 
specialized in instrumentation. His job was 
to supervise installation of the most mod- 
ern control equipment and to familiarize 
operating personnel with it. 


“As an instrumentation specialist,’ Gil-~ 


bertson commented, “Hu is tops in his 


field.” 


H. C. Yao, chief engineer of the refinery, 
also played a vital role. In addition to his 
normal duties, he was in charge of training 
native workmen. 

An unusual amount of labor, by Ameri- 


Soe 
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This is the batch plant. Concrete for the new refinery was mixed here. Raw materials were delivered to the 
plant by ox cart. Note cement bags and women on platform. 








This model oj the plant was built by the Formosans as an aid to construction, Partly visible in the back- 


ground is the plant itself. 


118 








can standards, was employed on the job, 
due largely to the methods of construction 
required. 

“The economics of construction in the 
Orient,” according to Gilbertson, “is to use 
manhours to save dollars, while in the U. S. 
we put dollars into production to save 
time.” 

But not all of the workmen were labor- 
ers. More than a normal complement of 
highly trained technicians were also in- 
volved in the program. “In fact,” Davies 
says, “much of the success of the program 
can be attributed to the corps of skilled 
craftsmen available in plant shops.” Prepa- 
ration for this successful program actually 
began seven years ago when Chief Engi- 
neer Yao undertook to train native work- 
men to produce forgings, castings, weld- 
ments, welded processing vessels, electrical 
fittings, and other equipment. Some items 
were often produced in production quanti- 
ties. Davies, who with Blaw-Knox has built 
three similar plants in the U. S. and worked 
on many other construction jobs, said that 
he has never seen more adequately 
equipped company facilities or more highly 
trained company mechanics. This program 
was started, he said, because of the neces- 
sity of making their own parts, rather than 
depending upon stateside suppliers. 

“With this team to work with,” Davies 
says, “our job moved smoothly into plan- 
ning and co-ordinating knowing that exe- 
cution was in capable hands.” 

The new Catformer, licensed by Atlantic 
Refining Company, is the first in the Far 
East. Until the middle of 1955 motor fuel 
was produced in Formosa by two topping 
units with a total crude oil capacity of 18,- 
350 b/d and a Dubbs thermal cracking unit 
with a capacity of 4,500 b/d. 

In addition to this unit, the moderniza- 
tion program also required rehabilitation 
and expansion of other facilities. These in- 
cluded the treating plant, a tank farm with 
more than a million barrels capacity, 20 
miles of pipeline to a marine terminal, a 
lubricating oil plant, pumphouse and other 
equipment. Much of the reconstruction 
utilized the equipment left by the Japanese. 

Following start-up of the plant, on Sep- 
tember 1, it was formally dedicated and 
opened for inspection. Taking cognizance of 
the close co-operation with Blaw-Knox 
Company throughout construction and test 
operating, Plant Manager Hu also said, 
“We are more than pleased with this record 
(of construction) in view of the fact that 
we did it all with our own force for the 
first unit of its kind in the Far East area.” 

While the Kaohsiung refinery is now the 
first in the Orient to use this modern proc- 
ess, there is no evidence to indicate that 
progress will level off. In fact, if the ag- 
gressive far-sightedness of such top man- 
agement men as K. Y. King, president of 
CPC, and Dr. C. D. Shiah, director of 
Chinese Procurement and Services Mission 
in New York, can be taken as an index to 
the future, then great advancement is in 
store for Kaohsiung refinery and its em- 
ployees. END 
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insulation ECONOMICS 


Both designer and accountant can have their way. CAPOSITE is the 
finest insulating material. It is also the most economical. 
Compare the points in its favour with those of any other insulating material: 
maximum efficiency up to 1000°F. without protection; light weight; 

mechanical strength—above 1000°F. combined with “Caposil’’ High Temperature 


insulating material, all these characteristics are retained. CAPOSITE is cheap, quick 


and clean to fit, and can be applied to cold surfaces. 
It is permanent, stays rigid—and never sags. 
Take these features together, and you have the thermal 
REGO 


insulation with the Highest Efficiency and the 





Lowest Annual Charge* 


*annual heat loss value plus financial depreciation. 


THE CAPE ASBESTOS COMPANY LTD « 114 & 116 Park Street, London, W.1. « GROsvenor 6022 
Canadian Enquiries: CAPE ASBESTOS (CANADA) LTD., 200 Bloor Street East, Toronto, Ontario . United States E NOR1IH AMERICA) 
ASBESTOS CORP., Board of Trade Building, Chicago 4, Illinois 
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French refinery runs continued a_ steady 
growth rate of 5% during 1955. Refining 
capacity expanded 13% during the _ year, 
matching a rapid consumption increase de- 
' spite curbs on oil use. Facilities being added 
during 1956 are aiming at improvement in 
" octane ratings to meet the spectacular in- 


crease in demand for premium grade gasolines. 


French Refining Growth Continues 


By Bernard Pene 


RENCH refineries processed 182,300,000 

barrels of crude and distillate in 1955, 
compared with 174,218,700 barrels in 1954, 
an increase of 5%. This is about the same 
as the increases shown during 1953-54 and 
1952-53. 

The 5% rise in refinery runs was about 
half of the 11.5% growth in French needs, 
including both metropolitan France and the 
overseas territories. Exports, crude refined 
for others and equivalent operations dur- 
ing 1955 were down by 8 million barrels 
in 1955 and represented only 13.8% of the 
total production of refineries, against 17% 
in 1954. The decline in exports and in crude 
refined for others is probably due to Aba- 
dan coming back on stream and to the 
increase in refining capacity elsewhere in 
Europe. 

French refiners during 1955 shipped 
75.7% to French consumers (including 
bunkers), 10.5% to French North Africa 
and French overseas territories, and 13.8% 
to exports, processing for others, etc. 

Internal consumption figures during 1955 
increased 12% for regular and super motor 
vehicle gasoline, but the growth for “super- 
carburants” or premium gasoline was very 
high, 36% during 1955 compared with 34% 
in 1954. This rise may diminish during 1956, 
due to the institution in February of 
a supplementary tax of two francs per 
liter on premium grade gasoline. 


: , eax: ° : at ' i one 
Continental Europe's largest distillation unit, the 65,000 b/d Provence refinery of the Cie Francaise de Gas oil increased 13% during 1955, to 
Raffinage, located on ’Etang de Berre. (Continued on page 124) 





120 WORLD PETROLEUM 

















SuIMIPIeNxt 


flameproof electrical 
installation equipment 
the world over 


A three-pin switch socket outlet and plug to 





supply apparatus via a screened neoprene sheathed 
T.R.S. cable. Double interlock. Fully shrouded 

plug. FLP Certificate No. 2699 covering 

Group II gases. Stoved Grey Enamel or Galvanised 
finishes. Note the special cable grip (patent applied for). 





Here is a scene at The British Petroleum 
Company’s Kent Oil Refinery on the Isle of Grain, 
showing some of the main processing units. 
Simplex Flameproof Equipment is installed in 
this and many other refineries because it 

has been designed to meet the most 

stringent requirements of the Oil Industry. 

Note too, that Simplex are constantly 

expanding their range of Flameproof gear. 
Recent additions include the ‘double-M’ range of 
SWITCH, PUSH BUTTON, PILOT LIGHT 
and METER UNITS. 


Simplex Electric Co Ltd, Oldbury, Birmingham 


A A) COMPANY 
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supply 





Switch Socket and Plug (AC only) 
250 Vole 15 Amp D.P. 


Flameproof 





complies with current B.S. specifications 


all recently Buxton certified 
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CORE BALANCE EARTH LEAKAGE PROTECTION 
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Ww 
IRONCLAD ENCLOSURES 


‘MARKS A NEW ERA 
FACTORY PROTECTION 


Refer to P. ‘ 

1 age 22 “ Electr; 
ccidents and other ae 
1952° MoLF, A 


















A triple pole 30 amp. 
Circuit Breaker with core 
balance transformer and 
E.L. relay. 





A typical multi-way 15 
amp. board with instru- 
ments. Individual panel 
isolators also available. 





UNIQUE for its Core Balance Leakage protection. 

UNIQUE as an Ironclad distribution with automatic protection for normal overloads and 
short circuits. 

UNIQUE on individual ways of power and lighting circuits with Earth Leakage protection 
for current ranges of up to 15 amps. and up to 30 amps. on low and medium 
pressure circuits. 

UNIQUE for factory circuit protection with Earth Leakage discrimination of 0.5 amps. 
and 0.75 amps. 

UNIQUE for application to portable and transportable equipment, for industrial use, 
mines and quarries, cement works, and marshalling yard installations. 


ENSURES PROTECTION TO PERSONNEL AND EQUIPMENT AS 
REQUIRED BY THE MINES AND QUARRIES LAW 






(GREAT BRITAIN) LIMITED 





FARADAY WORKS -: GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
Telephone : EALing 1171-6 - Telegrams: Siemensdyn * Brentford » Hounslow 


BIRMINGHAM: TEL: MIDLAND 2082 : CARDIFF * GLASGOW: TEL CENTRAL 017! 
MANCHESTER: TEL: CHORLTON 1467 ' NEWCASTLE: TEL+ 28617 - SHEFFIELD: TEL 61564 
‘Smee's 5.75 
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=O PLANTS 


BY PARSONS 
recovering sulfur from HS 


gas are producing profits... Model of 225 ton per day 
; ‘ plant under construction 
By recovering a valuable chemical for The British American 
By eliminating release of air pollutants Oil Company Limited, at 
ee Pincher Creek, Alberta, 

By bringing premium prices for purity of product 
Even plants originally intended as designed and constructed 


by Parsons are located 


scavengers continue to make profits. Seanabect Me werd: 








THE RALPH M. PARSONS COMPANY 








ENGINEERS * CONSTRUCTORS 
LOS ANGELES 
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French Refining Growth Continues 
(Continued from page 120) 








TABLE | 
Crude Received By French Refineries—1955 
Quantity % 
(Barrels) = —_Share 
Middle East 
French crude throuch 1P°C 55,910,700 30.72 
Other 108,806,500 59.78 
Other Sources 
JS.A 438,000 0.24 
Venezuela 8,854,900 4.86 
Other 1,518,400 0.83 
National Production . 6,489,700  —3.57_ 
182,018,200 100.00 
11,400,000 barrels for the year. Fuel oil 


consumption was 50,600,000 barrels. 

The growth in product’ sales during 1955 
(4,800,000 barrels) was below that of 1954, 
due to an agreement concluded at the end 
of 1954 between the petroleum companies 
and the French Coal Association, limiting 
fuel oil sales to a certain volume in order 
to protect employment and production in 
the coal industry. Despite this, it will be 
noted that the share of fluid fuels in na- 
tional energy consumption rose to 38.7% in 
1955, as compared with 35.4% in 1954 and 
33.1% in 1953. 

Finished product imports totaled 3,880,- 
000 barrels in 1955. As in 1954, imports 
were principally of aviatien 100/300 octane 
gasoline (1,170,000 barrels), of regular 
gasoline from Italy and Romania (1,760,000 
barrels) and of fuel oil with low sulfur 
content for steel mills (550,000 barrels). 

The quality of gasolines did not change 
materially during 1955. On February 1, 
1956, the industry raised the octane rating 
of ordinary gasoline to road 79 and pre- 
mium gasoline to road 89 octane at the 
pump. 

Of the 182,300,000 barrels of crude pe- 
troleum treated at refineries, 165,900,000 
barrels (96.1%) were imported—91% from 
the Middle East. 

The amount furnished by the Cie. Fran- 
caise des Petroles (from its share of Iraq 
production) represented 32.2% of crude 
runs for national consumption. 

The payment agreements were continued 
in effect, permitting payment for oil im- 
ports by American oil companies in francs 
up to 40%. The breakdown by origin and 
currency of crude runs for national con- 
sumption is as follows: 








TABLE I! 
French Refinery Output—1955 
Propone 91,829 m/tons 
Butane D> Ladilied 
Gasolines 46,371,000 barrels 
Kerosine 401,700 1 
Jet fuel 3,371,100 ” 
Lamp black 3,640,200 ” 
Gas-oil total 45,082,750 ” 
Heavy fuel oil 55,833,800 ” 
Lubricants 3,811,850 ” 
Bitumes 1,093,647 m/tons 
Paraffine . | od 
Petrolatum eg" .:* 


Distillates and other products 103,700 barrels 
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_ Domestic production 3.9% 


CFP crude (from Iraq) 32.2% 
Middle East crude paid in francs 9.9% 


Dollar crude 16.9% 
Sterling crude 36.4% 
Other 0.7% 


The volume of crude received from do- 
mestic sources showed a slight rise over 
the preceding year to about 7,280,000 bar- 
rels, representing 3.9% of crude runs for 
national consumption in 1955, as compared 
with 2.9% in 1954. This increase was due 
to the development of the Parentis field 
which produced 4,202,000 barrels, compared 
with 995,000 barrels in 1954. 

Lacq field operation in 1955 confirmed 
the importance of the natural gas reserves. 
Operations during the year were completed 
for the production of the gas, overcoming 
problems such as special steel alloys for 
production facilities which successfully re- 
sisted corrosion caused by the very high 
sulfur content of the gas. The field’s output 
is expected to be on the market during 
1957. 

In general, no spectacular discoveries 
were made in 1955. Nevertheless, important 
geological findings were made at different 
locations, especially in the Paris Basin and 
in the French Union. These justified the 
financial effort of about 36 billion francs 
($102.8 million), of which 13 billion ($37.1 
million) went for geology and geophysical 
work. 

Additions and replacements to the 
French tanker fleet were carried out during 
the year, permitting the importation in 
French bottoms of 114,902,000 barrels of 
crude, representing 71.2% of the needs of 
metropolitan France and the French Union 
and 65.6% of total tonnage imported. 
Thirteen tankers, with a total of 350,000 
dwt, were put in service during the year. 
At the beginning of January, 1956, the 
French fleet included 90 tankers with a 
total of 1,779,750 dwt. 

Tankers on order deliverable by January 
1, 1960, total 850,000 dwt and it is estimated 
that by that date the tanker fleet will be 
about 2,400,000 dwt, including retirement 
of over-age ships. 

During 1955, total capacity of French 
refineries rose 13% to 604,700 b/d. This 
capacity is estimated to reach 1,000,000 
b/d by 1965, which will necessitate addi- 
tions to existing capacity and probably the 
construction of new plants. Studies are now 
being conducted on new refineries in the 
east (Strasbourg) and in Gironde—near 
the Parentis field. 

A decline in gasoline production from 
French refineries occurred during 1955, 
from 22.5% in 1953 to 21% in 1955, despite 
the installation of new cracking facilities 
in many refineries. The cracking facilities 
were therefore used to improve octane 
ratings of gasoline. The reduction in gaso- 
line yield reflects the increasing fuel oil 
demand of French markets. 

During 1955, the following new installa- 
tions were put in service: a third distilla- 
tion unit at La Mede refinery; a catalytic 
cracking unit at Petit-Couronne; a pro- 


pylene polymerization unit at Port-Jerome; 
a catalytic reforming unit at Notre Dame 
de Gravenchon; and a road asphalt plant 
at Donges. Construction has begun on a 
catalytic cracking complex at Gonfreville 
and on a catalytic cracking unit at Port- 
Jerome. 


Compagnie Francaise de Raffinage. At 
this company’s La Mede plant, capacities 
are as follows: 


Atmospheric distillation 117,500 b/d 
Catalytic reforming 16,500 b/d 
Thermal cracking 2,200 b/d 
Catalytic cracking 11,900 b/d 


A third 70,000 b/d distillation unit was 
put on stream in August, 1955, raising re- 
fining capacity to present levels of 117,500 
b/d. The refinery includes distillation, 
redistillation, stabilization and stripping 
facilities. Products obtained range from 
LPGas to residual fuels. It is especially 
designed for an improvement in product 
quality and permits a large flexibility in 
operation. 

Additions planned include expansion of 
the steam generating plant, construction of 
5,000 cubic meters (31,450 barrels) of 
storage and construction of an alkylation 
unit for aviation gasoline production. 

At the company’s Gonfreville plant, ca- 
pacities are as follows: 


Atmospheric distillation 72,000 b/d 
Thermal reforming 11,400 b/d 
Thermal cracking 10,300 b/d 


A catalytic cracking unit is under con- 
struction. It includes a gas recovery unit, 
a desulfurization unit, facilities for poly- 
merization of butylenes, propylenes and a 
polymer fractionation unit. The cracking 
unit is of the S.0.D. type, Model IV. Ca- 
pacity is 18,750 b/d of fresh charge and 
30,000 b/d of total charge. Expected gaso- 
line production from the new unit is 450,- 
000 tons yearly (about 9,000 b/d. Also 
under construction is 31,000 cubic meters 
(194,990 barrels) of storage. 


Cie. de Raffinage Shell Berre. At the 
company’s Berre refinery, capacities are as 
follows: 


Atmospheric distillation 76,000 b/d 
Catalytic reforming 10,200 b/d 
Thermal cracking 5,800 b/d 
Catalytic cracking 13,100 b/d 


Under consideration is an improvement 
of the topping plant, conversion of thermal 
reforming facilities to visbreaking, and 
51,000 cubic meters (320,790 barrels) addi- 
tions to storage. 

Shell’s Pauillac refinery has an atmos- 
pheric distillation capacity of 14,000 b/d, 
with no cracking facilities. Additions to 
storage are under construction, totaling 
5,000 cubic meters (31,450 barrels). 

At the Petit-Couronne plant, capacities 
are as follows: 


Atmospheric distillation 46,000 b/d 
Catalytic reforming 9,500 b/d 
Thermal reforming 8,000 b/d 


(Continued on page 126) 
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Shown above is a partial view of the 34,000 b/d Donges refinery, operated by Antar-Petroles de I’ Atlantique. The refinery is located at St. Nazaire and on the railway 
leading to Paris which appears on the left of the picture. This view was taken from the top of the TCC tower. Shown on the left is the gas separation facility. 


A new cracking unit was installed in 
November, 1955, as well as a gas plant. 
The cracking unit is of the fluid bed type 
and the unit will produce 200,000 tons 
yearly (about 4,000 b/d) of high octane 
gasoline. 

A new construction program includes a 
vacuum distillation unit of 22,500 b/d for 
the preparation of heavy distillate cracking 
stock. Completion is scheduled for the end 
of 1956 and includes a new utilities plant 
as well as increases in storage capacities. 


Esso Standard, S.A. At the company’s 
Port-Jerome refinery, capacities are as 
follows: 


Atmospheric distillation 85,000 b/d 
Thermal reforming 12,700 b/d 
Catalytic cracking 11,100 b/d 


A polymerization unit has been under 
construction since November, 1955. The 
construction of a second cracking unit is in 
an active phase. This unit is of the same 
Model IV fluid bed type as that put on 
stream in 1953. Its capacity will be 10,000 
b/d. It will give the refinery more flexi- 
bility to meet market demands, permit 
larger production of high octane gasolines 
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and also supply raw material for petro- 
chemicals. Its completion date is early in 
1957. 


Societe Francaise Des Petroles “B.P.” 
Capacities of this company’s Dunkirk plant 
are as follows: 


44,000 b/d 
6,100 b/d 


Atmospheric distillation 
Thermal reforming 


An extension of storage capacity of 7,000 
cubic meters (44,030 barrels) is under con- 
struction, as well as an acid-treating plant 
for oils. 

At the company’s Lavera refinery, ca- 
pacities are as follows: 


Atmospheric distillation 48,000 b/d 
Thermal reforming 4,600 b/d 
Catalytic reforming 5,300 b/d 


A distillation unit of 50,000 b/d is planned 
for completion toward the end of 1957. 
Replacing part of existing capacity, it will 
lift total capacity to 60,000 b/d. An increase 
in storage capacity of 33,000 cubic meters 
(207,570 barrels) is in the process of con- 
struction. 


Mobil Oil Francaise. At the company’s 
Frontignac refinery, capacities are as fol- 
lows: 





Atmospheric distillation 34,000 b/d 
Thermal reforming 4,400 b/d 
Catalytic cracking 17,500 b/d 


The expansion program includes the con- 
struction of a new storage area, a catalytic 
reforming unit, a Udex unit, an asphalt 
plant and a sulfur recovery unit. It also 
envisages the production of benzene and 
toluene for sale as such. 

The initial capacity of the new catalytic 
reforming unit is 11,000 b/d. The unit will 
permit the production of high octane gaso- 
lines, but will be constructed primarily 
with a view to production of aromatics. 


Caltex S.A.F. At the Ambes refinery, 
capacities are as follows: 


22,000 b/d 
3,800 b/d 

New installations under a modernization 
and extension program include: 


Atmospheric distillation 
Thermal reforming 


Fluid catalytic cracking unit 5,150 b/d 
Vacuum -distillation unit 7,100 b/d 
Catalytic polymerization unit 600 b/d 

Antar-Pechelbronn. This company’s 


Merkwiller refinery consists of a 4,200 b/d 
atmospheric distillation unit. END 
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SOLID FORGED WELDLESS STEEL 


HIGH PRESSURE FLANGES 


BURTON DELINGPOLE & CO. LTD., OLD HILL, STAFFS, ENGLAND 


London Office: Whitt & Chambers Ltd., 6 Lygon Place, S.W.1 
Telephone: SLOane 7294/5 
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Belgian refinery runs were up 45% in the first 
quarter of 1956 over the same period last year. 
Consumption increased 25%; exports were up 
54%. Major additions are under way on Dutch 
plants; Esso is building a new 30-40,000 b/d 


refinery. 


New increases in 










































Catalytic cracking unit of the Albatross S.A. Belge 
pour le Raffinage de Petrole near Antwerp. 








BELGIAN and DUTCH REFINING 


EMARKABLE increases in oil con- 

sumption in the Low Countries are 
forcing a new round of refinery expansion. 
In Holland especially a new $29 million re- 
finery has been announced and other opera- 
tors are expanding present facilities. 

Several major oil companies have re- 
fineries in Belgium, the majority being sit- 
uated at or near Antwerp, the exception be- 
ing a small refinery owned by Belgian 
Shell located at Ghent. In addition to the 
refineries of the major companies there are 
two independent refineries at Antwerp. 

The Albatross S.A. Belge pour le Raffin- 
age de Petrole refinery started with the 
erection of distillation and ancillary units in 
1934. It was completed in 1935 and was then 
one of the first modern petroleum refineries 
in Belgium, having a capacity of 4,000 b/d 
of Bahrain crude. In 1938 it changed over to 
processing Iraq crude. Working was stopped 
in 1940 on account of the war and in May 
of that year the tank farm was completely 
destroyed. 

Rebuilding of tankage and _ refinery 
equipment started in 1948 and the refinery 
came on stream again in 1949, working on 
Middle East crudes. It continued working 
at this level on this crude until 1953. In that 
year a complete rebuilding on modern lines 
was decided upon, so the refinery was shut 
down and reconstruction work started, the 
refinery coming on stream again in mid- 
1954. 

Today it consists of one 13,000 b/d top- 
ping unit, one 5,000 b/d catalytic cracking 
plant, one catalytic polymerization unit, 
three copper chloride units for treatment of 
straight run and cracked gasoline, as well 
as jet fuels and an ancillary plant for the 
washing and separation of gases. 





Raffinerie Belge de Petroles S.A. in Antwerp. 


The topping unit is fitted with a stabilizer 
for the light ends, the gases from which are 
handled in the gas separation plant of the 
catalytic cracker. The topped crude passes 
to a “feed preparation unit,’ which pro- 
vides the feed for the Houdry-flow moving 
bed unit which uses “Socony Bead” cata- 
lyst made in Europe. The gases from the 
gas separation plant of the catalytic cracker 
are washed in a Girbotol unit, and the un- 
saturates polymerized in a catalytic unit de- 
signed by California Research Corp. The 
gas separation unit has a depropanizer, a 
debutanizer and a de-ethanizer. Cooking 
water is drawn from the River Schelde and 
goes through filter beds before use. The 
tank farm contains 85,000 cubic meters of 
storage. 

Raffinerie Belge de Petroles S.A. was 
formed in 1934 with a capital of 10 million 
Belgian francs to operate the petroleum re- 
finery built in 1933 alongside Basin No. 4 in 
the Port of Antwerp by the British Lianosoff 
White Oil Co. under Dr. Melamid. It would 
appear that the main activity of the re- 
finery in the early days was the handling 
of Venezuelan and Mexican asphaltic crudes 
for the production of various types of bitu- 
mens. 

The 1939-45 war closed the plant, and 
in 1946 it was necessary to enlarge it and 
produce a range of petroleum products. The 
refinery now consists of two distinct divi- 
sions: (a) asphalt division, with a through- 
put of 150,000 tons per year; (b) distillate 
and white oil division with a throughput 
of 600,000 tons per year (12,000 b/d). 

The asphalt division is not completely 
separated from the distillate division. It was 
designed by Dr. Melamid and consists of 9 

(Continued on page 132) 
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BP DRILLS 1,000,000 FT. IN BRITAIN 


TWENTY YEARS AGO The British Petroleum Leicestershire and Egmanton, Nottinghamshire. 
Company started the search for oil in Britain In 1955 some 394,000 barrels of crude oil 
and began production in 1939 to make a timely came from Britain’s 223 producing wells 
addition to wartime supplies. Now more than of them in the Nottingham area—bringing up 
a million feet have been drilled in Britain by the total quantity produced from English oil- 
the BP Group. fields to 6,750,000 barrels. A very worthwhile 

Two of our producing oilfields were dis- contribution to Britain’s ever-growing need for 
covered since the war. These are at Plungar in oil and oil-products. 


most 


The BP Shield is the symbol of the world-wide organisation of 


The British Petroleum Company Limited 


BRITANNIC HOUSE * FINSBURY CIRCUS * LONDON, E.C.2 
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éa one etme Darby... 


no refiner will be happy . [. 


Like it or not, every refiner today must look to his 
octanes. As a matter of competitive survival it is vital 
that your refining processes provide maximum 
quality to every gallon of gasoline produced. 


Today’s, and tomorrow’s, increasing demand for 

higher octane fuels cannot be met by one high octane 
stream. No matter how good that one stream, there isn’t 
enough of it to bring pool octanes up to required 

levels; and the higher you raise the quality of that 
stream the less you'll get. 


This is why UOP has consistently devoted much of its 
research to the over-all development of more practical 
refining methods, the broad goal of helping you get the most 
out of every drop of oil that passes through your refinery. 


An important result of this work is Universal’s latest 
refining process—PENEX. This new process offers 

an efficient and practical method of up-grading pentane 
and hexane fractions, the previously neglected 
components that can so adversely affect the octane ratings ‘ | 
of your pool gasoline. \ 


In the race for higher octanes, you cannot afford to forget 
that the goal is to improve the general quality of your 
pool gasolines. PENEX offers a means of accomplishing 
this practically and economically. It should be given 
immediate consideration in your planning. 





30 ALGONQUIN ROAD, 
DES PLAINES, ILLINOIS, U.S.A. 


Forty Years Of Leadership In Petroleum Refining Technology 
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A new isomerization process for up-grading pentane and hexane fractions 
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New Increases in Belgian 
and Dutch Refining 


Continued from ‘page 128) 


shell stills connected to an atmospheric and 
a vacuum distillation unit. In addition there 
are two air blowing stills, recently mod- 
ernized for the production of blown asphalt. 
A cut back installation and an emulsion 
plant allow a full range of asphalt grades to 
be marketed. 

In the drum filling plant drums of 160, 200 
and 220 liter capacity can be filled and there 
are also facilities for filling oxydized asphalt 
into 50-kilowat paper bags. Tankage and 
loading capacities are being enlarged. 

To the crude oil distillation unit of the 
asphalt plant other units were gradually 
added, the first one being a vis-breaking 
unit, then a thermal cracking unit, followed 
by a naphtha reforming unit, a gasoline 
treating plant, a gasoline stabilization unit 
and a gas recovery plant. Later a separate 
crude oil distillation unit with a Head 
Wrightson-designed floor-fired furnace was 
erected and then a Foster Wheeler straight 
run redistillation column with reboiler was 
added to the unit. 

Presently under construction, designed 
for upgrading of gasoline, is a Sinclair- 
Baker-Kellogg fixed bed regenerative cata- 
lytic reformer of 2,500 b/d capacity, which 
is scheduled to go into commission at the 
end of 1956. 

The present storage capacity is 120,000 
tons. A further 85,000 tons is being con- 
structed and will come into use during the 
summer. Further expansions have been 
planned with a view to possible entry into 
the petrochemical field. 





TABLE | 


BELGIAN PRODUCT CONSUMPTION (incl. Luxembourg) 
(Thousands of Barrels) 





Ist Quarter Ist Quarter 

1956 1955 

Avga 54 49 

rsoline 1,831 1,716 

Kerosine 296 249 

Distillate and dicsel 3,081 2,438 

Fuel o exc bunker 3,667 2,858 
Bunke 

Dis ste 30 27 

Fuel « 400 157 

bes 171 156 

Other 201 91 

Petroleum gas 169 124 

9,900 7,865 

TABLE ll 


BELGIAN IMPORTS OF CRUDE AND PRODUCTS 
(Thousands of Barrels) 


Ist Quarter Ist Quarter 

1956 1955 
Crude 19,179 7,318 
Avacs 56 73 
Gasoline 582 555 
Kerosine 27 87 
Distillcte and diesel 1,495 1,775 
Fuel o 2,068 1,483 
Lube 258 230 
Other 37 44 
Petroleum gas __ oe 96 

4,605 4,343 
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Esso Standard Refinery S.A. Antwerp is 
designed purely for the production of vari- 
ous grades of fuels from Middle East crudes. 
Another Esso refinery is that of Compagnie 
Industrielle “Atlas” S.A., which is only of 
2,500 b/d capacity and manufactures sol- 
vents, jet fuels and light fuels from Vene- 
zuela crude. 

The major refinery has a throughput ca- 
pacity of 33,000 b/d. The plant consists of 
one 33,000 b/d crude oil distillation unit, one 
10,500 b/d catalytic cracking unit, one 4,000 
b/d thermal reforming unit, and one 3,200 
b/d Edeleanu SO, solvent treating unit. 

There are no petrochemical operations in 
the refinery but preparations are being 
made to sell ethylene and propylene to an 
adjacent petrochemical plant early in 1957. 
Future plans include the addition of hydro- 
treating units for the upgrading of gasoline 
and diesel oils. The refinery has its own 
steam-raising plant with 4 x 38,000 lbs/hr 
boilers. Power is purchased from the City 
of Antwerp. 

The Belgian Shell S.A. plant at Ghent is 
a small refinery of 3,000 b/d capacity for 
the production of lubricating oils and as- 
phalt. No further details are available. 

The Soc. Ind. B.P. Belge at Antwerp is 
jointly owned by British Petroleum Co. 
Ltd. and Fina. The completion of the new 
distillation unit in 1955 brought the capacity 
of this refinery up to 2.7 million tons per 
year (54,000 b/d). During 1955 a catalytic 
cracking unit of 10,000 b/d was completed 
and commissioned. No alterations or exten- 
sions are at present contemplated. 

The Pernis refinery at Rotterdam of the 
Shell Group is the largest refinery in Eu- 
rope with a crude charging capacity of 
200,000 b/d. 

The Edeleanu plant mentioned last year 
for the treatment of kerosine has been com- 
pleted and put into commission. It is at 
present processing 1,500 tons (10,500 bar- 
rels) kerosine distillate per day, producing 
premium illuminating kerosine. 








TABLE I! 


BELGIAN IMPORTS OF PRODUCTS 
(Thousands of Barrels) 








1st Quarter Ist Quarter 
1956 1955 
Gasoline 780 434 
Kerosine 381 183 
Distiliate and diesel 829 568 
Fuel oil 2,438 1,832 
Lubes 124 86 
Other 282 43 
4,834 3,146 
TABLE IV 


BELGIAN REFINING RUNS 
(Thousands of Barrels) 


1st Quarter Ist Quarter 

1956 1955 
Crude Runs to Stills 10,299 7,079 
Other 55 32 
Gasoline 2,365 1,462 
Kerosine 622 390 
Distillate and diesel 2,276 1,235 
Fuel oil 4,052 2,951 
Lube oil 32 16 
Other 321 411 
Losses aide 686 } 664 

9,668 7,129 





Two polymerization units were put into 
commission in November, 1955. These are 
U.O.P.-type catalytic polymerization units 
to process C, & C, gases produced in re- 
finery operations, giving polymers which 
are high quality gasoline components. The 
capacity of the C, plant is 215 tons/day of 
C, polymer and that of the C, plant 380 
tons/day of C, polymer.. 

Construction of the 33,000 b/d catalytic 
cracker is in an advanced stage and is ex- 
pected to be complete by the third quarter 
of the present year. 

The Caltex company operating this re- 
finery is Caltex Petroleum Maatschappij 

(Continued on page 169) 


Esso Standard S.A. refinery at Antwerp. 
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Here’s the way 
to tackle a 


sorptive-mineral job 


ATTAPULGUS 


Away up in number two slot in a list 

of nearly 2,000 different chemicais used in 
petroleum refining operations is sorptive 
minerals. And the adsorbents recognized as 
standards in the industry are Minerals & 
Chemicals products— Attapulgus Clay 
Porocel Activated Bauxites. That means 
there’s a headquarters to turn to! 


Want To Purify By Adsorption? There’s an 
M&C adsorbent to fit your process scheme 





for removing odors, colors, taste, moisture, 
acids, sulfur compounds, fluorides and 


unsaturates from process liquids or gases 


Catalyst Carrier? M&C sorptive minerals are 


of highest importance in a wide variety of 


hydrocarbon conversion and sweetening processes. 


What Do You Want To Dry? M&C offers a 
complete line of reliable desiccants for drying 
air, hydrogen, COe, hydrocarbon liquids 

and gases. 


HERE'S THE NEWEST APPLICATION of sorptive minerals 
in the petroleum field. Mail the coupon for your free 
copy of “‘Preparation of Petroleum 

Feeds for Platinum Catalysts’’ 


and for other assistance if desired x 





MINERALS & CHEMICALS CORPORATION OF AMERICA 





ATTAPULGUS and 16 Essex Turnpike, Menlo Park, N. J 
>~ Please send me “Preparation of Petroleum Feeds For 
POROCEL PRODUCTS from Platinum Catalysts.’ 


Please provide technical help (and samples) on the 





following proposed applications 
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Metal jacketing was used to cover all insulation at the Coryton refinery of Mobil Oil Company, Ltd. 


New refining 


By E. Lawson Lomax 


b bee pattern of the petroleum refining 
industry in the United Kingdom 
changed very little during 1955 but there 
are definite signs that changes will occur 
in the immediate future. 

With increasing industrial production 
there will be increased consumption of 
energy which will require larger quantities 
of fuel. From the receritly produced report 
of the National Coal Board it would appear 
that there is little hope of any large in- 
crease in future coal supplies and it will be 
difficult to maintain present production. 

In the absence of early developments in 
the commercial production of atomic 
energy, it must be concluded that the only 
reliable source for this increased demand 
for energy is the petroleum industry. 

Presently and for the past few years, the 
pattern of oil refining in the United King- 
dom and in the Eastern Hemisphere gen- 
erally has been the production of about 
equal weights of refined oils and black oils 
from crude petroleum. 

These refined oils have consisted of mo- 
tor fuels, diesel fuels, vaporizing oil, lubri- 
cants and illuminants. Since these have 
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Shown is piping in the lubricating oil area. 


trends in the 


UNITED KINGDOM 


been the most profitable products to manu- 
facture, the refining program has been 
keyed to them. Under present road condi- 
tions in the United Kingdom, coupled with 
the unduly high rate of taxation of motor 
fuel, there is no immediate prospect of any 
great increase in demand for this class of 
petroleum product. 

On the other hand, it has been esti- 
mated that the increased requirements of 
fuel oil in the United Kingdom over the 
next four years will rise to about 98 mil- 
lion barrels which, if the present pattern 
of refining were adhered to, would necessi- 
tate duplication of present refinery capacity 
to a total of about 385 to 420 million bar- 
rels per annum. 

This, however, would not be a profitable 
program for it would produce a surplus of 
refined oil, and so it is more probable that 
the refinery program would be altered in 
such a way that the production of refined 
oils to fuel oils would be nearer to the 
ratio 1:2. 

One can visualize therefore that future 
increases in capacity of refineries will be 
confined to increases in atmospheric distil- 


lation capacity, together with the provision 
of catalytic reforming plants for the up- 
grading of motor fuels, alkylate and hydro- 
desulfurization plants. 

The finger is beginning to point that way. 
Esso Petroleum Co. is erecting a new 70,- 
000 b/d atmospheric distillation plant at 
its Fawley Refinery which will bring its 
distillation capacity up to 77 million bar- 
rels per year. British Petroleum’s Kent 
refinery is having its crude capacity raised 
from 90,000 to 140,000 b/d, i.e., to a total of 
35 million barrels per year. The Shell or- 
ganization at time of writing has not an- 
nounced its construction program for 1956 
but there is no doubt that it will not lag 
behind its competitors in the production of 
an increased amount of fuel oil. 

With a previously estimated capacity of 
203 million b/d, the increased distillation 
capacity of United Kingdom refineries is 
now approximately 245 million barrels or 
nearly double the program announced by 
the Ministry of Fuel and Power just after 
the end of the war. 

The process of refining has never in the 
past remained static in its methods, and 
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Producers have made the O-C-T Type “JE” the largest selling 
flow control because it helps them reduce both first cost and 
maintenance expense. It is the only flow control on the market 
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Fluid catalytic Hydroformer at Esso’s Fawley refinery. Shown is the catalyst 
storage hopper (ribbed tower on right), the reactor, the regenerator (behind 
lift shaft) and the scrubber tower. (Photo courtesy of Esso Petroleum Ltd.) 


there is no reason to believe that it will do 
so in the future, so in the light of these 
new developments in demands for fuel oils 
one need not be surprised to see the crea- 
tion of new processes, which will enable 
the refiner to balance up his operations, 
to his own benefit as to that of the con- 
sumer. 

Generally speaking, also, except in the 
case of a completely new refinery, it would 
appear that the necessity of cracking of 
middle distillates, which plays a great part 
in modern United Kingdom refining, will 
not be employed to any much greater ex- 
tent in the future than it is at present. 
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According to figures published by the 
Petroleum Information Bureau, refinery 
throughput fell by about 3.5 million barrels 
in 1955 compared with 1954, this being the 
first time since the end of the war that 
this has happened. On the other hand, con- 
sumption in the United Kingdom increased 
by more than 10% over the same period. 

Excluding bunkers for ships engaged in 
foreign trade, total consumption of pe- 
troleum products in 1955 was 23,237,144 
barrels as against 21,044,243 barrels in 
1954. This increased consumption was 
spread over all products, but the largest 
increase was that of fuel oils at nearly 


19%. Motor gasoline consumption was 5% 
above 1954; over half the consumption for 
the first time was in premium grades. 

It is noticeable that trucks, cars and mo- 
torcycles accounted for 83% of the con- 
sumption of motor gasoline. 

Taste I shows the refinery throughput 
and production figures for 1954 and 1955. 
It will be seen that there has been a small 
alteration in refinery yields. There has 
been a small percentage fall in the pro- 
duction of motor spirit but a larger fall 
in the production of fuel oil, ic., from 
40.5% to 37.4%. 

If one looks at the effective products 
made in the United Kingdom, that is, cut- 
ting out the miscellaneous products and 
refinery loss, it will be seen that in 1954 
these amounted to 188,420,680 barrels which, 
with a total home consumption of 147,309,- 
701 barrels, left a margin for export of 41,- 
110,979 barrels, whereas in 1955 the 
equivalent figures are: effective products, 
184,696,540 barrels; home consumption, 162,- 
660,008 barrels, leaving a margin of 22,036,- 
518 barrels for export. 

In 1954 the Aden refinery and the Kwi- 
nana refinery were not in full production, 
nor was the Abadan refinery started up 
until late in that year. It would therefore 
appear that export of refined products 
from the United Kingdom has been af- 
fected by these circumstances in 1955. 

Home consumption is, however, increasing 
in refined products and will increase more 
rapidly in fuel oils, owing to the circum- 
stances mentioned previously, so it is very 
probable that refinery throughput will re- 
sume the upward trend in 1956. 

During the past year various alterations 
and additions which were in progress at 
the time of our last report in 1955 have 
been completed at the Fawley refinery of 
the Esso Petroleum Co. Among these was 
a second vacuum distillation unit, which 
was added to what was originally an at- 
mospheric unit. so the refinery now has 
two 70,000 b/d two-stage distillation units 
which provide feed stock for the lube oil 
plant and the catalytic cracker. The dupli- 
cation of the existing salt water cooling 
system was completed in September, 1955, 
and involved the building of a new salt 
water pumphouse at the jetty and a new 
60-inch salt water line to the refinery. A 
10,000 b/d fluid hydroformer was com- 
pleted in March, 1956, at a cost of about 
£4 million ($7.84 million). This unit treats 
crude naphtha of low octane number, pro- 
ducing a reformate of a high octane num- 
ber as well as a certain amount of hydro- 
gen suitable for other refinery operations. 

A new 200,000-lb. steam boiler has been 
installed and commissioned in March, 1956. 

The augmentation of the fresh water 
supply which was in hand last year has 
now been completed with the construction 
of a 628-million-barrel reservoir fed by a 
catchment scheme which traps surface wa- 
ter from the undeveloped portion of the 
refinery site. In addition, a 24-inch pipeline 
has been laid from the River Avon at a 
point 21 miles from the refinery, into the 
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YOUR LOW-COST KEY 
TO HIGH OCTANES 


CATALYSTS — Specific type for your problems. 
SELECTIVITY— Superior yield at high octanes. 


STABILITY— High activity with long life. 


DURABILITY—Tolerance for moisture and nitrogen. 


REGENERATION —To extend normal life or 
recover from upsets. 


For further information on Catforming, write or wire 
The Atlantic Refining Company, P. O. Box 8138, 
Philadelphia 1, Pennsylvania. 
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retinery system, water from the Avon be- 
ing received in January, 1956. 

During the past two years Esso Petro- 
leum Co. has signed contracts with the 
Central Electric Authority to supply eight 
of its power stations with fuel oil which 
will amount to a total of 21 million barrels 
by 1961. All these power stations are lo- 
cated in places where oil can be delivered 
to them direct from Fawley by tanker. 
Marchwood is 6 miles from Fawley; four 
of the stations are located on the Thames 
at Tilbury, Barking, Littlebrook and 
Brunswick Wharf, while the other three 
are located at Poole, Plymouth and Portis- 


head, near Bristol. 

This development naturally alters the 
balance of production of the Fawley re- 
finery and therefore planned new con- 


struction is necessary for the future. 

A new atmospheric distillation unit with 
a capacity of 70,000 b/d is to be erected 
and is planned for completion in January, 
1958 

In addition to the two hydrofiners which 
are in operation at Fawley, two further 
ones are being constructed. The first of 
these is due for completion in January, 1957 
and the second later in the year. These 
plants will be used for the hydrodesulfur- 
izing of certain fractions, the hydrogen re- 
quired being produced by the hydroformer. 

The installation of these plants calls for 
increased auxiliary facilities so a further 
200,000 lb/hr steam boiler is now under 
construction. There is also a steady in- 
crease in tankage capacity and electrical 
installations. 

The Esso refinery is also entering the 
petroleum chemicals field, and Esso has 
announced that plans are in an advanced 
stage for the construction at Fawley of a 
plant for the production of gaseous un- 
saturated hydrocarbons for general use, but 
principally butadiene which will be deliv- 
ered to a new £5 million ($14 million) 





TABLE | 


Refinery Crude Runs and Production in the 
United Kingdom 
(Thousands of Barrels)* 





Crude Oil 1954 1955 
Refinery throughput 196,544,355 193,185,097 
Products 
Motor and Aviation Gasoline 49,871,598 48,122,942 
Industrial Gasoline 16,212 17,220 
White Gusoline 743,603 942,298 
Burning Oil 4,761,792 4,950,701 
Vaporizing Oil °* ‘ 471,156 667,625 
Gas/Diesel Oi 27,342,662 32,091,843 
Fuel Oil 79,584,806 72,237,172 
Refinery Fuel Consumption 

(ex own production) 13,348,566 14,247,555 
Bitumen 5,664,078 5,957,511 
Paraffin Wax, Scale and 

Slack Wax 117,985 126,287 
Lubricating Oil 4,119,472 4,944,226 
Propane and Butane ‘ 378,749 405,146 
Miscellaneous Products and Loss 8,123,675 8,474,571 

TOTAL 196,544,355 193,185,097 


*Converted from tons at 7 barrels per ton. 
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factory to be built by the International 
Synthetic Rubber Company, a company 
formed by Dunlop. This factory, which is 
due for completion in 1958, is designed to 
produce 50,000 tons of GR-S rubber an- 
nually. 

The project involves the construction of 
a £9 million ($25.2 million) chemicals- 
from-oil plant at Fawley, which is sched- 
uled for completion in 1958 and will proc- 


ess 250,000 tons per year of raw naphtha © 


into ethylene, propylene, butylene, buta- 
diene and other basic material for the 
manufacture of petroleum chemicals such 
as plastics, detergents, textiles, paints, car- 
bon black, etc. 

At the National Oil Refineries Ltd., 
Llandarcy plant of British Petroleum Co. 
Ltd., there was no change in plant or op- 
erations during the past year, although 
there was a major addition in the loading 
services. A new coastal tanker jetty was 
commissioned in March, 1956, which com- 
prises two loading and two lay-by berths 
to accommodate coastal tankers from 400 to 
1,200 dwt. Twenty new storage tanks have 
been built to service the jetty and fifteen 
different products can be handled at a 
loading rate of 1400 barrels per hour. 

At the Grangemouth refinery a new fill- 
ing installation for LPGas was commis- 
sioned in November, 1955, which is fitted 
with an overhead conveyor system and can 
fill and handle some 400 large bottles and 
2,500 small bottles per day. 

Owing to a rise in power requirements 
in the refinery, the powerhouse is to be 
extended to house a new 6.25 megawatt 
turbo-alternator. An unusual architectural 
feature of this extension of the powerhouse 
is that it will be built of transparent glass 
so that all operations will be visible from 
the outside. 

The new turbo-alternator will also re- 
quire the installation of two new boilers. 
This extension is scheduled for completion 
about the end of 1956. 

British Petroleum Co.’s Kent refinery is 
to be enlarged by the erection of a plant 
for the production of town gas from oil. 
This is a departure from the long tradition 
of the gas industry in relying on coal as 
its main raw material. 

Construction has begun on the first-stage 
plant which is estimated to produce 15-20 
mmef of gas per day from 420,000 to 490,000 
barrels of oil per year. The gas produced 
will be delivered direct to the main trunk 
system in Kent. 

Construction work has commenced on a 
large refinery expansion scheme which is 
estimated to cost about £26 million ($72.8 
million), and will raise the throughput ca- 
pacity of the refinery from 8,750 to about 
13,500 b/d. 

The major items of new plant to be 
erected include: One 90,000 b/sd atmos- 
pheric distillation unit, designed and pro- 
cured by E. B. Badger and Sons; one 
8-10,000 b/sd catalytic reformer which is 
being engineered by Kellogg International 
Corp. in conjunction with Universal Oil 
Products; one 10,000 b/sd thermal re- 


former; two 10,000 b/sd hydrofiners. (These 
plants and the reformer are being engi- 
neered and procured by Kellogg Interna- 
tional Corp.) ; one 12,000 b/sd stabilizer by 
Power-Gas Corp.; two 2,000 b/sd solutizer 
units; and two 8,000 b/sd copper chloride 
units. (These four units are engineered by 
W. J. Fraser & Co.) 

In addition to this major expansion 
scheme, preparations are also being made 
for the installation of an alkylation plant 
to produce 3,200 b/d constituents for avia- 
tion gasoline to meet demands in this coun- 
try and northwest Europe generally. This 
will involve construction of an alkylation 
unit of 2,250 b/d capacity. This process was 
originally developed in the laboratories of 
the Anglo-Iranian Oil Co. Ltd., but the 
plant is of completely new design. 

This expansion involves also the expan- 
sion of auxiliary and ancilliary services. 
To this end two additional new jetties will 
be built along the Medway, a considerable 
number of new storage tanks will be 
erected and increased pumping facilities in- 
stalled (including about 500 miles of pipe- 
lines), as well as extensions to power serv- 
ices, cooling water supply, effluent dis- 
posal, etc. 

Foundation work has already begun on 
the project, and at the peak period of con- 
struction it is expected that a labor force 
of about 5,000 men will be employed by 
the contractors. A labor camp and certain 
facilities are also provided. 

The main contractors for the erection of 
this new plant are George Wimpey & Co., 
the principal civil contractors being Sir 
Robert McAlpine & Sons. Joint contractors 
for the engineering offsite facilities are 
Power-Gas Corporation and W. J. Fraser & 
Co. Consulting engineers for the building 
of the jetties and for all plant foundations 
are Rendel, Palmer & Tritton. 

No new developments have taken place 
during the past year at the Pumpheraton 
Refinery of Scottish Oil Co. 

British Petroleum Chemicals Ltd., which 
is a joint enterprise of B. P. and The Dis- 
tillers Company, has announced that orders 
have been placed for the construction of 
several new plants which will double the 
production of olefines and increase the list 
of other petroleum chemicals made. The 
new units are to be essentially duplicates 
of the original ones, which have worked 
very satisfactorily. 

A new unit is to be erected which will 
treat a stream from two gas separation 
plants for the extraction of butadiene, to 
serve as a raw material for the manufac- 
ture of GR-S synthetic rubber and other 
plastics. Another plant will be for the cata- 
lytic polymerization of propylene, some of 
the polymer being used as feedstock in the 
plant of Grange Chemicals Ltd. for the 
manufacture of a detergent alkylate. B. H. 
Chemicals and the Oronite Chemical Co., 
U.S.A., are partners in Grange Chemi- 
cals Ltd. 

The total cost of this major expansion 
will be about £8 million (22.4 million) 
and the new units are all scheduled to be 
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The first commercial hydro- 
desulphurising unit applying 
the Shell Trickle Phase 
technique was commissioned 
at the Stanlow Refinery in 
April 1955. The performance 
of this unit has exceeded 
expectation. 

The Spence Cobalt and 
Molybdenum Oxides on 
Alumina catalyst used was 
developed especially for its 


high selectivity, stability, and 


mechanical strength 


Shell Trickle Phase 
hydrodesulphurisation unit, 
Stanlow refiner) A Shell 
photograph. 
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brought inte commission in early 1957. 

The four refineries in the United King- 
dom of the Shell Petroleum Co. Ltd. proc- 
essed crude oil at a total rate of 180,000 
b/d in 1955. Although Shell is sharing in 
the increased sales of fuel oil in the United 
Kingdom, at time of writing the company 
has not given out any news as to future 
alterations or extensions in its refineries 
to cope with the larger production of fuel 
required and also the increase in refining 
capacity which will be required in future 
years to deal with gradually increasing con- 
sumption of petroleum products. 

At Shell’s Stanlow refinery a unit for 
the production of iso-pentane for Avgas 
was completed and commissioned in 1955. 
The main contractors for this plant were 
Head, Wrightson Processes, Ltd. 

At the Shell Haven refinery, a new 
plant for the production of base material 
for synthetic detergents in powder form is 
under construction and a plant for the 
production of ammonia, part of which will 
be delivered to an adjacent fertilizer works 
and the remainder used in the refinery. 

A catalytic reformer of 6,700 b/d ca- 
pacity, on which erection work has been 
proceeding for some time, is now due for 
completion and putting into commission. It 
is designed to produce some 240,000 tons 
per annum of high octane components for 
blending into premium grade motor spirit. 

The LPGas manufacturing and bottling 
plant on which work was begun in 1954 
has been completed and commissioned. De- 
liveries can now be made in bulk or in 
cylinders or bottles. No alterations or ad- 
ditions have been made in the Heysham 
and Ardrossan refineries during the past 
year. 

The Mobil Oil Co. Ltd., Coryton refinery 
has worked at full throughput during the 
year and various additions to the plant are 
being constructed. A “Sovaformer” with a 
design capacity of 6,000 b/d is in course 
of erection and is scheduled to be put into 
commission by the fall of 1956. The plant 
is being constructed by the Bechtel Inter- 
national Ltd. 
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During the year two storage tanks have 
been erected which are the first of their 
type to be built in Europe. These two 80 
feet diameter by 36 feet high tanks have 
been built by Wm. Neill & Son (St. 
Helens), Ltd., St. Helens, Lancs., under li- 
cense from the Hammond Iron Works, 
Warren, Pa., U.S.A. 

The two tanks, which each have a ca- 
pacity of over 280,000 barrels, have twin- 
skin steel floating roofs which float on the 
surface of the liquid contents of the tank. 
Between this floating roof and the tank 
wall, an 80 ft. diam. “tire” made of nylon 


fabric base is fitted, the tire being coated 


on each side with butadiene acrylonitrile 
synthetic rubber. 

The tire is partly inflated with liquid 
and secured to the floating roof of the tank, 
thereby acting as a complete seal between 
the floating roof and the wall of the tank 
at all times and prohibiting the escape of 
vapor. This rubber tube, which is protected 
by a similar synthetic scuff band, rises and 
falls with the level of the tank’s contents 
and carries the floating roof with it. 

A second ocean-going jetty is now being 
built at Coryton refinery and is due for 
completion in the summer of 1956. This is 
necessitated by increased refinery produc- 
tion and the probability of further increase 
in the future. This jetty is of “T” head 
construction in reinforced concrete and 
can handle most of the larger tankers now 
in use or projected, the berthing frontage 
being about 270 feet. 

The hose-handling equipment to be in- 
stalled is only to be found in one other 
port in the world and that is at the Pauls- 
boro refinery of Socony Mobil in the U. S. 
The hoses are wound on 18 foot diameter 
reels whose hubs are 17 feet above the 
jetty deck. A radial pipe feeds from the 
rim into the swivel joint hub, and then 
down a standpipe through the jetty deck 
and inshore along the pipetrack. The reels 
are rotated by a chain rack drive from 
hydraulic motors operated from a central 
remote control panel. Ten reels are being 
installed initially, three for crude intake 


and the other seven for products, ballast 
and fresh water. 

Construction has begun on Mobil Oil 
Company’s new central laboratories build- 
ing and is scheduled for completion in the 
spring of 1957. All work in connection 
with the company’s development and tech- 
nical services has hitherto been carried out 


‘at Wandsworth and in temporary accom- 


modation at Coryton but on the completion 
of the new laboratories it will all be trans- 
ferred to them. John Laing & Son, who 
were responsible for most of the civil en- 
gineering work of the refinery, are the 
main contractors for this project. 

Manchester Oil Refinery Ltd. erected a 
plant in 1955 for the production of d- 
picoline. This plant is in full production and 
its capacity is to be doubled by the end 
of 1956. 

A new laboratory, called the “machin- 
ability” laboratory, has been completed and 
is now engaged in evaluation, research and 
development work on cutting fluids. Com- 
prised in the equipment are a number of 
modern machine tools and the refinery is 
now in a position to offer its customers a 
complete advisory service on _ cutting 
fluids. 

Future developments include the expan- 
sion of facilities for producing petroleum 
sulfonates and specialized petroleum prod- 
ucts, with a view to producing a wider 
range of sulfonates and generally improv- 
ing their quality. The production of pure 
sulfonates from synthetic hydrocarbons is 
one of the new lines to be adopted. 

Commensurate with increase in the com- 
pany’s activities during the past decade, 
there have been increased calls for power 
and utilities. New boilers and electrical 
equipment of adequate size to take charge 
of further expansion are to be installed 
during 1957, planning for this being now in 
hand. 

Berry Wiggins & Co. Ltd., has experi- 
enced increasing demand for the various 
grades of bitumen produced at its Weaste 
refinery on the Manchester ship canal. This 
has necessitated modification and improve- 
ments to the distillation plant. Work is 
now in hand to replace one of the older 
type atmospheric distillation units by the 
latest of two-stage distillation unit, hav- 
ing a designed throughput capacity of 1,500 
b/d. This new plant has been designed and 
engineered by Head Wrightson Processes 
Ltd., and embodies special features which 
will give great flexibility in control and 
high efficiency in operation. 

Lobitos Oilfields Ltd. is building an 800 
b/sd Platformer, now in course of instal- 
lation. 


Irish Refinery Begun 

A $448 million refinery at Whitegate, 
County Cork, has begun preliminary foun- 
dation work. Esso, Shell and Caltex are the 
companies concerned and their start indi- 
cated that previous rumors that the refinery 
project had been abandoned were not 
correct. END 
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HEXTEEL and FLOORSTEEL 


prolong the life of vessel liners and decrease 
frequency of costly shutdowns! 












MEXVEEL is a steel armor and retainer for castable refractory monolithic 
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FLOORSTEEL is an armor and retainer 
for monolithic liners applicable to small 
diameters for pipe linings, heads, 

plenum chambers, sumps, stacks and furnaces. 


For over 40 years Hexteel amd Floorsteel stainless and 
carbon steel armors and retaamers have saved countless 
thousands of dollars for refineries throughout the world 
by prolonging the life of vessel liners and saving 
costly shutdowns. We invité you to consult our 
HEXTEEL division which hag the background and years 
of experience to design and fabricate your total steel 
liner requirements, no matter how critical your field 
specifications. Klemp’s record for meeting emergency 
deliveries cannot be matched. Whatever the destination 
we will deliver your HEXTEEL or FLOORSTEEL 

in record time. 





Other Internationally-known Klemp products: 
@ Welded and riveted grating (Carbon and Stainless Steel and Aluminum) I ery of Klemp Hextee 
@ Riv-Dexteel bridge decking @ Stair treads @ Steel floor armors c transport 


KLEMP METAL GRATING CORPORATION 

















— vn ee hid ow 6621 South Melvina Avenue, Chicago 38, Illinois @ POrtsmouth 7.6760 
Y 
( ‘Serving the Oj! Industry for Over 40 Years’ NEW YORK OPFFIcI 
(J Klemp Doto & Specification Manual Empire State Building, ) Fifth Avenue . New York 1, New York 
(describing Kiemp's complete ljine of products) LAckawanna 4-5188 

Newe. RD a Te -_ 

mea HOUSTON PLANT 

4 ES 5 goes 700 Wallisville Road . H ton. Texa e ORchard 

Addres« bide 

City. RS Se Send us your inquiry and specifications now. We'll have our “quotes 
We Tread the World with Safety Sisenn oe back on your desk immediately ' 





ELLIOT, JAYNES & BARUCH 
Klemp Metal Grating Corp. 
World Petroleum ad — 9x 12 
#805 
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Patents 


By Heinz Heinemann 
and Harold Shalit 


In the twelve months since the last annual re- 
view of U.S. patents a very large number of patents 
have issued. During that period, Wortp PerroLeum 
has published three reviews dealing with patents in 
the fields of: Cracking (December, '55), Refining 
(February, '56) and Reforming and Desulfurization 
(April, 56). Two reviews of petrochemical patents 
were also published. The extent of activity in petro- 
leum research is reflected in the fact that—exclusive 
of petrochemical patents—there are about 120 
patents which had to be considered for the current 
digest, none of which has been discussed before. 
Space limitations make it impossible to ‘give de- 


tailed attention to all of these and we have, there- 
fore, attempted to elucidate trends, rather than 
discuss details. 

Isomerization.—The major amount of activity in 
this field has been in connection with catalytic re- 


forming processes. Relatively few other patents 
have issued. R. H. Coe (2,739,177 to Shell Dev. Co.) 
isomerizes hydrocarbons in liquid phase and in the 
presence of hydrogen with an AiCl, complex 
catalyst. The catalyst complex is constantly being 
replenished at a controlled rate by passing a stream 
of the complex over a solid bed of A1C1,, Hydro- 
isomerization of C.-C. normal paraffins is the sub- 
ject of Phillips Petroleum Co.’s 2,742,519 (A. Clark 
and J. J. Cromeans). A molybdena-alumina catalyst 
is used at 790-880° and 450-700 psig. and a cyclic 
aliphatic hydrocarbon must be present. Molyb- 
denum oxide catalysts are also used for hydro- 
isomerization by J. B. McKinley and R. E. Kline 
(2,718,535 to Gulf Res. & Dev. Co.). The catalysts 
are first reduced and then oxidized to a state of 
oxidation intermediate to free metal and molyb- 
denum trioxide. , 

Isomerization of xylenes is treated in two patents. 
In 2,719,183 E. R. Boedecker and W. E. Erner (to 
Houdry Process Corp.) employ typical cracking 
catalysts to isomerize xylenes to thermodynamic 
equilibrium mixtures at 950-1050°F and at pressures 
not exceeding 0.5 atm. A. Clark in 2,741,646 (to 
Phillips Petroleum Co.) separates p-xylene from 
the C, aromatic fraction of a reformate by crystal- 
lization and isomerizes the other xylenes over a 
silica gel containing 0.1-2% alumina at 600-1000°F. 

Alkylation—The number of new alkylation 
patents is quite small and most of them deal with 
alkylation of aromatic compounds. C,-C, aromatics 
are alkylated with propylene according to Cali- 
fornia Res. Corp.’s 2,713,600 (G. E. Langlois). A 
liquid, non-adsorbed phosphoric acid catalyst of 
96-104% concentration is used at 200-1800 psig and 
300-400°F. Two more patents have issued in the 
series of Sun Oil Co. patents dealing with liquid 
phase alkylation in the presence of HF and a 
tertiary monoolefin (2,712,033 and 2,742,512, A. 
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Patent No. 2,737,471 (W.1. Denton). The effect of operating temperature and space velocity on the hydro- 
genative catalytic desulfurization of cracked and straight-run gasolines, 


Schneider). Mole ratios of reactants and catalyst 
are closely defined. 

Side chain alkylation of alkylbenzenes is treated 
in H. Pines and V. N. Ipatieff’s 2,721,885, 2,721,886 
and 2,721,887 (to Universal Oil Products Co.). 
Alkylation with a non-conjugated olefinic com- 
pound in the presence of a catalyst comprising an 
alkali metal and a compound of the formula RX, 
where R may be an alkyl, alkenyl or similar radi- 
cal and X a hydroxyl, nitro or cyano-group. An 
organo-alkali metal catalyst for side chain alkyla- 
tion is also employed by R. D. Closson and A. J. 
Kolka (2,728,802 to Ethyl Corp.). 


H. H. Meier (2,709,196 to Esso Research & Eng. 
Co.) produces triptane from a mixture of olefinic 
hydrocarbons by alkylating tert. olefins of a narrow 
boiling range with phenol. The olefin is recovered 
from the alkylate and hydrogenated to obtain a 
triptane-rich fraction. G. L. Hevert (2,739,991 to 
Universal Oil Products Co.) converts toluene 
to benzene by reacting it with an alkylatable aro- 
matic compound other than toluene at methyl 
transfer conditions over an acidic catalyst. 


Dealkylation is the subject of three patents. In 
2,734,929 T. F. Doumani (to Union Oil Co. of Calif.) 
uses a molybdena or cobalt-molybdena-alumina 
catalyst in the presence of hydrogen and some 
water. Aluminum silicate and ferric fluoride is the 
catalyst described in 2,709,193 and 2,709,194 (H. 
Clough to Imperial Chemical Industries). 

Desulfurization—The great activity in this field 
is evident from the fact that twelve patents will be 
discussed here, all of which have issued since the 
last review in the April, 1956, issue of WorLp Petro- 
LEUM. 


The removal of hydrogen sulfide from gas streams 
is proposed by V. Haensel (2,733,979 to Universal 
Oil Products Co.). H,S is reacted with finely di- 
vided iron oxide in a polyhydric alcohol. The agent 
is regenerated by heating with oxygen. W. I. Denton 
(2,737,471 to Socony Mobil Oil Co.) describes the 
hydrodesulfurization of gasolines over chromia- 
alumina gel catalyst at 100-500 psi, space rates of at 
least 2 V/V/hr and temperatures above 950°F. (See 
Figure 1.) E. F. Schwarzenberg (2,739,133 to The 
M. W. Kellogg Co.) discloses a two-component 
hydrodesulfurization catalyst, comprising both hal- 
ide-free and halogen containing molybdenum oxide. 

Sweetening of gasolines is the subject of four 
Standard Oil Co. of Indiana patents. M. L. Kalinow- 
ski in 2,739,926 describes a modified Doctor process. 
G. H. Megverian’s 2,740,748 deals with sweetening 
by means of alkali metal salts of selenous and selenic 
acid. M. Gordon and G. E. Thompson (2,739,101) 
use an aqueous alkaline treating agent, containing 
a catalytic amount of alkyl phenols. The presence 


of sulfur and of free oxygen is required. P. N. 
Rylander (2,739,102) treats the mercaptan contain- 
ing oil with an olefin in the presence of a Friedel- 
Crafts catalyst. Free sulfur is extracted from the 
product with promoted liquid sulfur dioxide at 
below 10°C. 

According to 2,730,486 (H. L. Coonradt and W. K. 
Leaman to Socony Mobil Oil Co.) mercaptans can 
be removed from hydrocarbons with an ion ex- 
change material, which can be regenerated with an 
alkali metal hydroxide solution and oxygen. Esso 
Research & Eng. Co.’s 2,740,747 (S. G. Sweetser, 
J. O. Bronson and R. C. Morbeck) discloses mer- 
captan removal by contact with cobalt-molybdena- 
alumina at 400-700°F and 500 psi in the absence of 
hydrogen. The agent is regenerated with caustic 
and air. 

Typical of a number of patents on the desulfuri- 
zation of fluid coke particles is 2,739,105 (F. P. Ford 
and J. F. Nelson to Esso Research & Eng. Co.). A 
sulfur dioxide containing gas is used as treating 
agent. 

Cracking—Cracking of heavy hydrocarbons and 
coking (which will be treated in the next section) 
are currently the most active fields of the patent 
literature on refining. Numerous patents have issued 
in the last half year. 

Improved pebble heater systems are described in 
Phillips Petroleum Co. patents 2,719,873 (R. R. 
Gains) and 2,736,686 (L. J. Weber). Better means 
of sealing sections of the system from each other 
and points of hydrocarbon injection are discussed. 

A method of adding make-up catalyst to a moving 
bed system is disclosed in 2,723,224 (E. V. Bergstrom 
and E. R. Sorf to Socony Mobil Oil Co.). Moisture 
containing fresh catalyst is mixed with withdrawn 
catalyst, cooling the latter. Other Socony Mobile Oil 
Co. patents dealing with moving bed operation are: 
2,741,582 (L. P. Evans and J. E. Penick) which de- 
scribes keeping various parts of the catalyst bed at 
different temperatures, partially condensing cracked 
vapors in the upper part of the bed and removing 
only light fractions; 2,737,478 (S. C. Eastwood) ac- 
cording to which the contact mass is moved up- 
ward through a reaction zone and liquids are in- 
troduced at a level in the upper portion of the 
moving mass; and 2,732,331 (A. J. Wesh) disclosing 
introduction of a liquid charge, in which a screen 
of catalyst is maintained between any metal parts 
and the liquid spray. A method for effecting the 
contacting and transporting of subdivided solid con- 
tact material in a moving bed is contained in 2,726,- 
995 (L. S. Kassel to Universal Oil Products Co.). 

J. W. Brown and H. Z. Martin in 2,734,020 and 
2,734,021 (to Esso Res. & Eng. Co.) discuss a com- 
bination thermal cracking of heavy feed and 
catalytic cracking of primary cracking products. 
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“,«sMOST EFFICIENT PLATINUM CATALYST 
FOR HIGH OCTANE OPERATIONS...” 


113 ASTOR STREET 


BAKER'S RD 150 has proved to be the most 
efficient of all platinum catalysts, especially 
so for high octane operations. It assures im- 
portant yield increases at high octane levels 
... exceptionally long periods of operation 
. .. and regeneration in situ! The total result 
is a unique combination of telling advantages 
that facilitate production quality, quantity 
and operating efficiency at the lowest cost 
level. 

RD 150 is a joint development of Baker 





& Company, Inc. and Sinclair Research Labo- 
ratories. It is now being used in successful 
production by such companies as Sinclair, 
Socony and Pure Oil. 

The very extensive facilities for manufac- 
ture and refining in modern Baker plants 
provide full assurance of prompt deliveries 
and service. The complete RD 150 story will 
be interesting to you. 

A Baker representative will be glad to give 
you detailed information upon request. 


BAKER 


NEWARK, N. J. 





& COMPANY, /NC. 


CATALYSTS | 
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In the same company’s 2,737,474 (C. N. Kimberlin, 
R. W. Krebs and C. E. Adams) a slurry of residual 
hydrocarbons and cracking catalyst is heated at 
700-900°F and 500-3000 psi. Pressure is then re- 
leased and the mixture is distilled in a zone con- 
taining a dense fluidized hed of inert solids, of 
which the catalyst particles become part. (See 
Figure 2.) 

R. B. Ewell (2,726,197 to Shell Dev. Co.) discloses 
an arrangement of vessels, flows and controls for a 
fluid bed unit. 

Molten sulfides of phosphorus, arsenic, antimony 
or bismuth are proposed as cracking catalysts by 
A. J. Rosset (2,719,113 to Universal Oil Products 
Co.). R. N. Fleck (2,722,504 to Union Oil Co. of 
Calif.) incorporates 0.001-5% silicone into molyb- 
dena-alumina catalysts to increase their cracking 
efficiency. Silica-magnesia catalysts are treated in 
2,722,503 (E. A. Hunter and M. A. Segura to Esso 
tes. & Eng. Co.). 

Other patents of interest in this field are: Esso 
s. & Eng. Co.’s 2,731,400; 2,725,349; 2,733,192; 
35,802; 2,736,685; Sinclair Refining Co.’s 2,738,307 
and 2,731,397; Universal Oil Products Co.’s 2,733,193, 
Tide Water Associated Oil Co.’s 2,728,642; Pan 
American Southern Corp.’s 2,739,104. 

Coking—The great majority of patents which have 
issued on this subject are assigned to Esso Research 
& Engineering Co. and deal with various phases of 
a fluidized bed coking process. In 2,731,394 (C. E. 
Adams, R. W. Krebs and C. N. Kimberlin) the pro- 
duction of motor fuels is described. Heavy residua 
are coked in contact with fluidized inert solids, fol- 
lowed by catalytic cracking of the total volatile 
products. A combination coking and catalytic crack- 
ing process is disclosed in 2,734,850 (J. W. Brown). 
A three-stage fluidized bed system is employed. Ac- 
cording to 2,717,862 (E. V. Murphree), a mixture of 
residual oils and light distillate is coked in liquid 
phase in the presence of finely sub-divided solids. A 
slurry of solids is withdrawn, thickened and coked. 
C. N. Kimberlin and C. F. Gray (2,717,865) dilute a 
heavy residue with 50-100% naphtha prior to coking. 

Residual hydrocarbons are coked with 5-50 lb/bbl 
of finely divided catalyst and at least five times as 
much coarse inert solids according to E. W. J. 
Nicholson (2,723,223). The catalyst can be elutriated 
from the solids. Jahing and Brown (2,731,508) mix 
residua with fine inert particles preheated to above 
the reaction temperature. The mixture is then sub- 
jected to high temperature in a short tubular 
reactor. 

R. W. Krebs and C. N. Kimberlin (2,732,330) pro- 
duce at least a major proportion of the required 
fluidizing gas by gasifying a minor proportion of 
the residual feed. Gasification is carried out in a 
narrowly confined, fluidized bed of hot solids. Burn- 
side and Jahing (2,736,687) describe an arrange- 
ment for a fluid bed coker, which permits to operate 
the combustion zone at a pressure independent of 
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the reactor pressure. An integral process for the 
high temperature coking of residual oils and for 
the treatment of resulting high octane gasoline, is 
disclosed in Jahing and Barr’s 2,731,395. In Jahing 
and Smith’s 2,743,216 a process for the calcination 
of coke particles is discussed. 

A. Voorhies (2,737,475) operates a fluid bed cok- 
ing process, in which all vaporous reaction prod- 
ucts are passed overhead to a catalytic cracking 
section, arranged in the same vessel. The catalyst 
is hot coke to which a small amount of halogen is 
added. Other Esso Research & Engineering Co. 
patents in this field are 2,721,168 (Kimberlin, Mason 
and Krebs), 2,721,169 (Mason and Kimberlin) 2,- 
734,852 (J. F. Moser) and 2,736,690 (Mattox and 
Krebs). 

Two Phillips Petroleum Co. patents on coking are 
2,739,877 (D. J. Quigg and S. G. Stewart), describing 
a pebble heater, and 2,726,996 (L. C. Bearer and R. R. 
Goius) according to which pebbles uniformly coated 
with oil and conversion progresses as the pebbles 
move downwardly through a reaction chamber. 

F. W. Leffer (2,719,114 to Universal Oil Products 
Co.) carries out the cracking and coking of residual 
hydrocarbons in a manner which permits the con- 
tinuous withdrawal of freely flowing, substantially 
asphalt-free, non-baking coke from the conversion 
zone. Coking procedures are also described in 2,730,- 
488 (A. J. de Rosset and C. H. Watkins to Univer- 
sal Oil Products Co.), 2,719,115 (H.G. Russell to 
Sinclair Refining Co.) and 2,717,867 (J. W. Jewell 
and W. B. Johnson to the M. W. Kellogg Co.). 

Catalytic Reforming—Catalytic reforming is at 
present the most active subject in the petroleum 


_ patent literature. The interest is focused on plati- 


num catalysts. A considerably larger number of 
companies is now obtaining patents in this field than 
formerly. 

A method for preparing catalysts is described in 
M. W. Kellogg Co.’s 2,743,215 (E. W. Riblett, W. P. 
Burton and P. A. Le Francois). A volatizable sub- 
stance consisting of compounds of mercury, zinc or 
cadmium and a minor proportion of platinum or 
palladium are mixed with a slurry of an alumina 
carrier. The resulting mixture is calcined and all 
volatilizable compounds are volatilized. In another 
Kellogg Co. patent (2,736,684) M. Tarnpoll produces 
100/130. grade aviation gasoline by reforming 
naphtha, recycling a C,-C, fraction and separating 
aromatics. 

Eight patents have recently been issued to Esso 
Res. & Eng. Co. W. R. F. Guyer, Z. W. Wilchinsky 
and J. P. Thorn (2,739,946) prepare a platinum- 
alumina catalyst by dissolving aluminum amyilates 
in amyl alcohols, adding a solution of chloroplatinic 
acid in glacial acetic acid, evaporating solvent and 
precipitating by exposure to moist air. In 2,739,945 
Thorn, Guyer and Arundale precipitate hydrous 
alumina from a salt solution also containing plati- 





num halide. It is carried down with the alumina as 
a uniformly distributed dispersion. K. K. Keaerby 
(2,739,944) coprecipitates platinum anad alumina 
by a common reagent of the group consisting of 
ethylene oxide, ammonium acetate, magnesia, 
aniline and alcohol. C. N. Kimberlin and E. M. 
Gladrow (2,734,022) claim an effective catalyst pre- 
pared by supporting a group VI metal oxide on zinc 
aluminate or alumina gel, having a high percentage 
of pores of a diameter above 50°A. A fixed bed 
process employing a platinum catalyst is described 
by C. E. Heminger (2,737,477). The process, operat- 
ing at 850-950°F and 100-500 psig is regenerative 
and employs a swing case. Regeneration of the 
catalyst can, according to 2,737,476 (R. L. Hardy 
and C. E. Heminger), be carried out by treatment 
with a hydrogen-rich gas. A dense, fluidized bed 
of catalyst in a plurality of reactors is proposed by 
Heminger in 2,737,473. Substantially isothermal con- 
ditions are maintained. A combination cracking and 
reforming process is the subject of 2,731,396 (C. T. 
Harding, M. W. Mayer and R. O. Wright). 

K. M. Elliott (2,738,308 to Socony Mobil Oil Co.) 
discloses a moving bed reformer, in which a major 
portion of the heat required is supplied by the 
reactants, which are introduced at a point inter- 
mediate catalyst inlet and outlet. C. L. Gutzeit in 
the same company’s 2,735,801 uses a chromia on 
silica-alumina reforming catalyst. 

V. Haensel and H. W. Grote (2,740,751 to Univer- 
sal Oil Products Co.) reform mixtures of straight 
run and cracked naphthas by cutting them into 
fractions and reforming these in specific combina- 
tions. A two-stage process is described in Union 
Oil Co. of Cal.’s 2,739,927 (T. F. Doumani). The 
first stage contains platinum on alumina catalyst, 
the second two discrete particle form components 
intermingled. One component is alumina containing 
halogen, the other alumina containing platinum. 
Phillips Petroleum Co.’s 2,740,762 (G. C. Early) re- 
generated an iron contaminated platinum catalyst 
by reduction followed by treatment with an aque- 
ous acid. Means of operating a fluid bed hydroform- 
ing process are discussed in 2,741,581 (A. L. Conn to 
Standard Oil Co. Ind.). 

Hydrogenation-Dehydrogenation—A catalyst for 
the hydrogenation of aromatics is described by I. W. 
Mills and H. L. Johnson (2,735,877 to Sun Oil Co.) 
which consists of 10-25% MoS, deposited on a 
cracking catalyst, which has lost at least 30% of 
its initial cracking activity. A. P. Stuart in the 
same company’s 2,736,689 prepares a hydrogenation 
catalyst by depositing a metal sulfide on a carrier 
and treating the resulting composition with an 
organic nitrogenous base. According to 2,742,515, 
Stuart (Sun Oil Co.) impregnates a spent cracking 
catalyst with a group VI dehydrogenation catalyst 
and an organic nitrogenous base. , 

Dehydrogenation and desulfurization of hydro- 
carbons is effected according to 2,738,309 (A. Lewis, 
Jr. and W. E. Hanson to Gulf Res. & Dev. Co.) by 
treatment of the hydrocarbon vapors with a mix- 
ture of vapors of selenium and hydrogen, selenide 
at temperatures above 300°C. Butadiene-1,3 can be 
produced from n-butylene rich gases by contact at 
elevated temperature with a calcium-nickel-phos- 
phate catalyst. (2,739,176 P. M. Reilly, J. D. Carwa- 
dine and J. M. Finigan to Polymer Corp.). 

Refining—This is an active subject, primarily be- 
cause research in it is stimulated by developments 

(Continued on page 174) 
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Patent No. 2,728,803 (D. A. McCauley et al). Separa- 


tion of ethylbenzene from a Cs aromatics isomer mixture. 
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& Stop entrainment losses 
Improve product quality 
Cut process costs 




















with METEX Hi-Thruput 
MIST ELIMINATORS 


Collection and recovery of valuable liquid prod- 
ucts — removal of liquid particles harmful to 
subsequent processes — reduced equipment main- 
tenance and decreased air pollution... these are 
but a few of the possibilities METEX Hi-Thruput 
Mist Eliminators offer to alert process and project 
engineers. 


METEX Hi-Thruput Mist Eliminators, installed 
in a process tower or vessel, effect sharp separation 
of entrained liquids within a wide range of vapor 
velocities. Pressure drop is negligible. Quality and 
yield are increased. High removal efficiency is 
maintained, even at extreme temperatures, due 
to free-drainage of impinged liquids. Liquid slugs 
cannot enter turbines or compressors. Coke forma- 
tion is minimized and life expectancy is substan- 
tially increased even under adverse conditions. 
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Where solids may be formed in the mesh because 
of decomposition, polymerization, crystallization 
or freezing, METEX Hi-Thruput Mist Elimina- 
tors provide up to three times the service life of 
conventional units. 

In any processing equipment or vessel where liquid 
entrainment is a contributing factor in design or 
operation, METEX Hi-Thruput Mist Eliminators 
assure higher production, better processing and 
lower operating and maintenance costs. 


For complete information and 
specifications, write today for 
your copy of Bulletin 
ME-106, illustrating and de 
scribing METEX Mist 
Eliminators for all process 
equipment. 





METAL TEXTILE CORPORATION 


ROSELLE, NEW JERSEY 


METAL TEXTILE CORP. OF CANADA, LTD., HAMILTON, ONTARIO 
Representatives in principal cities throughout the world 
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In the world’s largest refineries, in tank farms 
and dock installations, in every branch of 
the Oil industry, “Pyrene’ Fire Fighting 


Equipment utilising Foam and every other 
tried and proved medium safeguards prop- 





erty, stock, plant and even human life from 
the ravages of fire. 





Seen distorted through the water bath which maintains the critical 
temperature of his apparatus, a physicist of The Pyrene Company 
checks the viscosity of a batch sample of ‘Pyrene’ Foam Com- 
pound exactly to specification. Routine checks of this nature, 
rigorously carried out in the Pyrene laboratories on every batch of 
‘Pyrene’ Foam Compound that is made, ensure its consistent high 
quality—make certain that whenever and wherever it is brought into 
action ‘Pyrene’ Foam Compound will quell fire instantly, with 

the free-flowing yet tenacious characteristics for which it is justly 
famous throughout the world. If you would like us to keep you in- 
formed of the latest developments in ‘Pyrene’ Foam Compound 
and equipment write to Dept. W.P.7 


THE PYRENE COMPANY LTD 


9 GROSVENOR GARDENS ¢ LONDON, S.W.1., ENGLAND 


Phone: victoria 3401 Cables: ‘pYRENE « LONDON’ 





Head Office © Works: GHEATWEST ROAD * BRENTWOOD + MIDDLESEX 
CANADIAN PLANT Pyrene Manufacturing Company of Canada Limited, 91 East Don Roadway, Toronto 8. 


produced by the world’s leading makers of foam equipment 
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PLANT CONSTRUCTION 





ASHMORE, BENSON, PEASE & 
COMPANY undertake plant erec- 
tion to clients requirements in any 
part of the world. They have under- 
taken complicated pipework in a 
variety of metals to standards in 
excess of Lloyds Class | and the site 
construction of vessels in mild, 
stainless and special steels. 


Ashmore, Benson, Pease & Company 
are members of The Power-Gas 
Group which designs, manufactures 
and erects plant for the iron and 
steel, gas, chemical, petroleum, oil 
milling and oils and fats industries. 
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OIL REFINERIES OF THE WORLD 

















The tabulation below has been prepared to show the present capacities and status of oil refineries outside 

the United States where such information is available. No data is given on U.S.S.R. plants or refineries in 

nations dominated by the Russians. Capacities are barrels per day. Key to type of plant: S—Skimming; 

L—Lubricating; A—Asphalt; C—Cracking; Comp.—Complete. Under cracking capacity to indicate type: 
T—Thermal; C—Catalytic. 














SUMMARY OF REFINERY CAPACITIES 
Operating or Operable Capacities, July 1, 1956 

















Crude Cracking 
No. of Capacity Capacity 
Country Plants Barrels Daily Barrels Daily 
Aden 1 120,000 —— 
ASbania® .1cicsststs hee eee 1 3,000 — 
Argentina 17 201,350 76,400TC 
Australia 7 189,500 54,850C 
Austria 7 31,720 7,000T 
Bamrain Fated onesies ccns cscs 1 186,500 36,700TC 
Belgium 8 137,000 29,700TC 
ee ere 4 11,900 ——— 
| ee 9 106,800 13,000T 
Britian: eNO . .ncdcvcccveats cde 1 47,500 
Bulgaria l(e) 9,000(e) nate 
Burma 2 6,000 
Canada 43 644,850 341,875TC 
Chile 4 20,360 4,960T 
China 1 9,000 — 
Colombia 3 46,500 31,630TC 
C iba ooesee 2 8,500 
CRSCRONIIVGMIG «5.0 <s6<s00885s eee l(e) 8,500(e) oe 
ROU io on.k ov cbvneensencbaneee 3 985 —-- 
OOOGOE 6. ccucbecivascwcntenveeneee 2 6,050 > 
eet «..:, + ccdsee cas x ceaenee 3 93,000 6,500T 
Formosa POOP Pes Bet 1 28,000 15,000TC 
France . ceoeececcens 15 503,470 163,550TC 
Germany dd ipaens 29 309,170 89,000TC 
Hawaiian Islands . 1 3,000 
Hungary sve s takeaneenen 3(e) 20,000 cs 
Rete. i... és uowskee wlbawas ibe 3 75,900 19,600TC 
a a Se a Se 5 230,300 44,500T 
Reem oe Shee ee ee 3 554,440 130,000TC 
BPO. ic vus Giedt banc dladnen cee 5 53,130 18,000T 
Israel sip aaalaie al 1 85,000 23,500T 
Italy ; Lettiete « 34 522,450 64,430TC 
SPP re PRB ye 16 290,250 17,770TC 
Kuwait 1 28,000 —_— 
PPP ee eee 2 20,500 _— 
Mexico 8 428,500 46,500TC 
Netherlands 2 261,000 62,000TC 
Netherlands West Indies .............. 2 650,000 487 ,000TC 
PTT ree Pee Re. 1 1,800 ee 
yl Pree pene. Ue eS 1 6,000 a 
., See re eee 3 46,000 14,500T 
Philippine Islands 1 13,000 5,400C 
Poland 2(e) 10,000 ond 
Portugal 1 25,000 10,000C 
Puerto Rico 1 10,500 5,000C 
Romania se 190,000 se 
Saudi Arabia 1 189,000 a 
South Africa 2 20,000 7,700TC 
Spain 3 80,700 3,500T 
Sweden 4 47,900 1,000T 
PSTN: ......caubisebaceaceieaee 2 1,850 — 
NRG ivinecacs isdéiinkodieaeee 3 32,600 3,000C 
SE Gis awa ¥ boo wb aa See 1 7,000 3,000C 
Ete Ttmtaee oii iccc cvcdadacccanul 16 599,150 190,500TC 
USSR txaadee 38-70(e) 1,540,000 640,000TC 
United States 5 ian —— 8,720,000 5,100,000TC 
Uruguay eee 1 28,000 7,000TC 
Venezuela ngiliorneate 11 519,100 78,wOoT 
Yugoslavia ere : a 1a enn 1,100T 
Totals v2.50 5 e= Seas 627* 18,058,525 7,853,265 
Western Hemisphere ............... 428 11,448,410 6,205,865TC 
Eastern Hemisphere ................ 199* 6,610,115 1,647 ,400TC 


*Total does not include estimate of USSR. 
**Unknown 
e—Estimate 
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Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity 
Aden: 
BP Refinery (Aden) Ltd. Little Aden “) 120,000 S -- 


(1) 12,000 b/d catalytic reforming capacity. Under construction: Thermal re- 
former, complete 1958. 


Albania: 
Cerzic Tirana-Eibassan 3,000 SLA — 
Argentina: 
Cia. General Asfaltos Wilde (B.A.) 370 L — 
Esso Refinadora de Petroleo Campana (B.A.) 25,000 Comp. 11,000T 
Bahia Blanca (B.A.) 5,500 CS 1,000T ; 
Manuel Elordi 
(Salta) 1,300 S — 
Dadin (P. Huincol) 500 S — 
Condor Lomas de Zamora { 
(B.A.) 1,000 SL — ) 
Diadema Argentina S.A. 
de Petroleo Buenos Aires ‘") 21,000 Comp. 9,000T “4 . 
La Isaura Bahia Blanca ‘?) 1,800 SC 1,000T 
Loterro y Papini Avellaneda (B.A.) 630 SL — 
Ragor S.A. Quilmes (B.A.) 300 SL — 
Y.P.F. (Ende) Dock-Sud 
Avellaneda (B.A.) 5,500 Comp. 3,000T 
La Plata ‘* 100,000 Comp. 25,000TC 
San Lorenzo 
(Santa Fe) 17,000 SC 13,000T 
Lujan de Cuyo 
(Mendoza) 11,900 SC 9,000T 
Chachapoyas (Salta) 2,500 SC 1,300T 
Plaza Huincul 
(Neuquen) 1550 SC 1,100T 
Petroquimica (E.N.) Comodoro Rivaidavia 5,500 SC 2,000T 


(1) 3,000 b/d catalytic reforming capacity. 
(2) 2,000 b/d tube still plant under construction. : 
(3) 18,400 b/d fluid catalytic cracking capacity and 7,000 b/d thermal cracking 


capacity. 

Australia: 
Australian Oil Ref. Ltd. Kurnell, NSW “) 30,000 SC 13,350C 
BP Refining (Kwinana) Ltd. Kwinana 70,000 SC 12,500C 
Bitumen & Oil Refineries 

Ltd. Sydney ‘?) 15,000 SA — : 

Brisbane ‘*) 1,000 A — 

Commonwealth Oil 

Refineries Ltd. Laverton, ; 

Victoria ‘*) ‘*) 

Shell Co. of Australia Ltd. Clyde 10,000 SAL — 
Shell Ref. Pty (Aus.) Geelong ‘°) 36,000 SC 13,000C 


Standard Vacuum Refinery 
Co. (Australia) Pty. Ltd. Altona ‘ 27,500 Comp. 16,000C 

() 5,500 b/d propane decarbonization capacity and 1,580 b/d polymerization 
capacity. 

(2) 2.300 b/d Platforming and 2,300 b/d Unifing capacity. 

(3) Capacity will be 5,000 b/d whole crude and Platformer and Unifiner under 
construction, complete June 1957. 

(4) Closed down. 

(5) 6,700 b/d catalytic reformer under construction, complete third quarter 1956. 

(6) 6,000 b/sd thermal reforming capacity. 





Austria: 
Vacuum Oil Co. Kagran 3,600 S _ 
A. G. de Shell-Floridsdorfer 

Mineraloelfabrik Floridsodorf 3,400 SLA — 
Oesterreichische Mineraloel- 

werke (Soviet) Lobau 8,800 S — 
Benzin-Bensoiverband 

(Soviet) Voesendorf 2,600 S — 
NOVA Mineraloel Raff. A.G. Schwechat 1,320 SC 5,000T 
Deutsche Gasolin (Soviet) Korneuburg 6,000 S _ 
Donau Oel G.m.b.H. (Soviet) Moosbierbaum 6,000 SC 2,000T 


Note: $2.8 million will be spent on refinery and expansion during 1956. 


WORLD PETROLEUM 











WAUKESHA 


DIESEL ENGINATOR* 
THE FIFTY-YEAR HISTORY 148-DKU NORMAL DIESEL *Registered 


Standard Crankshaft 
148-DKBU NORMAL DIESEL 
Counterbalanced Crankshaft 
148-DKBSU TURBODIESEL 
Counterbalanced Crankshaft 





The fifty-year history of the Waukesha Motor 
Company almost parallels the first fifty years of 
this century. In 1906 internal combustion engines 
were hardly known outside of automobiles and 
motor boats. Now farming, roadbuilding, con- 
struction and contractors’ machinery have devel- 
oped around the internal combustion engine. 


The world's vast oil resources are being explored 
and produced by these engines. They have re- 
placed steam in big timber operations, and on 
our railroads. Since its beginning in 1906, the 
Waukesha Motor Company has been leading 
industry in these adaptations . . . Waukesha has 
scored an impressive number of “firsts” in the 
application of internal combustion engines to 


















































































































































































































































































































































































































































































































































modern power drives. Seeesesssssssess==" TPENDABLE AND m1 r 
H, D ~ ENERGY; 
= y, SMOOT RIC ENE 
mae EC 4 Industria « ceallations are 
1906 Waukesha Engines were first built TH the new bade set when new ino obsolete 
a serious consi’. ynits are 
1908 Pioneered motor truck engi +4 or existing haw 
gines nae plann 1 ont. suit of fifty 
e . aceme result 
, Bes and require 1 NGINATORS are the solying heavy 
1910 Farm tractor engines from the first +h WAUKESHA in designing and es | electric al 
TH >sS ; : an 
1915 First grain combines were Waukesho- [7 — - ae combustion rs oan mining, tan’ 
powered as duty _ to industry, ast Enginator unit 1S 
equipmesspy road of rail. _ ator and built-in 
World War I—powered the first rtation oy . bearing generé : chboard 
1917 |: po ith single —no swit 
“Liberty” army truck compact Wt roof instruments eer in the devel- 
ion-P as a pioneer i ; 
1921 Combustion chamber and fuels pe As Waukesha ae Pommercial fuels, the 
9 , 
research began ‘opment of engi nator may had L~ oe 
-eshi n f . Be pS 
1923 Introduced internal combustion new Waukesha ; eiesel fuel, gasoline up to 600 
engines in oil fields with engines _— ras and in capacie i ., Diesel 
: rificial or natura £4 of the 148 serie 
1924 Waukesha cylinder head design trans- pe Capacity Ap oh 
forms industry KW. ’ is shown below. ++ KILOWATTS 
Enginators us . ENGINATOR CAPACITIES 
1926 Diesel engine research begins 148 SERIES DIESE 
Waukesha ignition oil engine 
1931 introduced 
First propane-engined railway air coy 
1935 conditioning = 
1937 First cross-country bus air conditi 9 
Millions of horsepower for all armed 
1941 services 00 rem 
ated ot 180 : ¥ 29.92 He- Barometer 
1946 High speed, heavy duty Diesels *148-DK ted to standard conditions ©” 
**Ratings ore rag santo + 900 and 1200 rpm. 
1952 Application of turbo-charging to high ond 60° F. Air BSU not practical to operate © see 
speed Diesels ¢model 148-DK 4B Intermittent Dem, 
of Stand-Py> , give you 4 
1953 New Laboratory and Research Center Is your problem vy? The above og Bet details 
tinuous 7” eeauire- FOF aes 
1954 Introduction of 12-cylinder gas and or Conformation you requi > 
diesel engines post am maeaeee 2eeeeenee 
write 
1955 Diesel-icer systems for refrigerator cars 





Export Department 

1956 Continuous, progressive research and 

development WAUKESHA MOTOR COMPANY 
WAUKESHA, WISCONSIN 
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Crude Type Cracking Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity Name of Company Plant Location Capacity Plant Capacity 
Bahrain Island: Industrias Matarazzo de 
Bahrain Petroleum Co Bahrain, Persien 186,500 SCA 36,700TC Energia S.A. Sao Paulo 500 §S pe 
Gulf Petroleo Brasileiro S.A. 
19,500 b/d thermal reforming capacity, 15,700 b/d thermal cracking capacity (Petrobras) Mataripe ‘?) 5,000 SC 3,000T 
and 21,000 b/d catalytic cracking capacity. Under construction: 10,000 b/d Cubatao 
Platformer, complete July 1957 Presidente 
Bernardes ‘*) 65,000 SC 8,000T 
Belgium Piranga S.A. Cia. Brasileira 
Albatros” S.A. Belge pour. ; de Petroleo Rio Grande do Sul 6,000 SCA 2,000T 
Raffinage de Petrole Antwerp. Kiel " 13,000 SC 5,000C Refinaria e Exploracao de 
Belgian Sheil Co. S.A Ghent 3,000 SLA Petroleo Uniao Sao Paulo 20,000 S — \ 
Compagnie Industrielle seat ies om 6 Refinaria de Petroleo de 
Atlas” S.A. (Esso) oboken-Antwerp ~ — Manguinhos Rio d i 1 aa 
Esso Standard Ref. S.A Antwerp 33,000 SC 10,500C (1) Completed 1956. . sa so _ , 
Raffineries Belge des ‘2) Actually processing 6,000 b/d. Under construction: Crude capacity to be 
Petroles Antwerp 12,000 SC 4,200T increased to 37,000 b/d, 2,800 b/d lube plant, complete end of 1957. 
Raffineries et Distilleries ‘*) 116,000 tons/year asphalt capacity. Under construction: Crude capacity to be 
Anversoise S.A.“Radain” Antwerp 3,500 S — increased to 90,000 b/d ethylene recovery unit. 
Sor ndustrielle Belge des . i / ; : : 
. : aii 65,000 SCA 10,000C Note: Petrobras to build 80,000 b/d refinery in Federal District. 
lankage et Transport S.A. Antwerp ‘4 5,000 S — British Borneo: 
Catalytic Polymerization unit. Sarawak Oilfields Ltd. Lutong, Sarawak 47,500 S Re 
4.000 b/d thermal reforming capacity. ° 


2500 b/d catalytic reformer under construction, complete end of 1956. a 
a es wed poo aa ey a rey In the absence of official information, recent estimates indicate 1 refinery in 
oo D/C PUR ly: ae ‘ operation in Bulgaria with a daily capacity of 9,000 barrels. 




















Boliva: - ; 
Yacimientos Petroliferos smear Oil Co. (1954) Ltd. Chauk 3,000 S 
‘iscales ) la S J b 6,000 Ss — . py . ’ 7 
Fiscales Boliviano 7 esa a 3 - Nathsingh Oil Co. Ltd. escditesdoen —s i 
Camiri 1500 S x Note: Burmah Oil Co. (1954) Ltd. to construct 3,500 b/d refinery at Syriam, 
Sanandita 400 S — Burma. 
Brazil: Canada: ; 
Companhio de Petroleo Anglo-Canadian Oil Ltd. Brandon, 
da Amazonia Manaus ‘?) 5,000 Manitoba ‘1 3,100 SC 1,225T 
Distillaria Riograndense Uruguaiana Anglo-American Exp. Ltd. Hartell, Alta. ‘?) 4,000 SC 1,500T 
de Petroleo S.A. Rio Grande do Sul 300 S oe Bonnyville Oil Refineries Bonnyville, Alta. 1,000 S — 
i} 
SPECIALISTS IN THE DESIGN 
AND MANUFACTURE OF JOINTS AND GASKETS 
FOR INDUSTRY 
A.P.I. RINGS; METAL COVERED ASBESTOS; MACHINED SEALS; 
WOVEN ASBESTOS; CORRUGATED RINGS: C.A.F. JOINTS; 
SPIRAL WOUND GASKETS; WASHERS: PACKINGS; SHIMS, ETC. 
(IN ASSOCIATION WITH BRITISH GOETZE INDUSTRIAL GASKETS LTD) 
DEWSBURY ROAD - CLECKHEATON - YORKSHIRE - ENGLAND 
TELEGRAMS “ WOBROK CLECKHEATON TELEPHONE CLECKHEATON 334 
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STEEL 

FOR THE 
PETROLEUM 
INDUSTRY 





HE South Durham Steel & iron Company 

Limited is one of the largest steel 

producing organisations in the United 

Kingdom. In addition to the manufacture of the 

basic steel, the company specialises in the follow 

ing finished steel products for the Petroleum 
Industry. 


STEEL PIPES 


South Durham Steel Pipes are manufactured in 
diameters of 16 inches and upwards and up to 40 
feet in length to meet the requirements of the 
American Petroleum Institute’s Standards and other 
Specifications. 


STRUCTURAL STEELWORK 


The Company’s constructional department under - 
takes the design, fabrication and erection of struc- 
tural steelwork for all types of general industrial 
structures and petroleum installations. 


STEEL TANKS ano 
PRESSURE VESSELS 


All problems of liquid storage are met by the 
Company’s facilities for tank and pressure vessel 
construction. Welded and mild steel tanks are 
fabricated to Class | and Class Il requirements and 
the Company is on Lloyd’s & A.S.T.M. Lists for 
recognised welding standards. 





STEEL AND IRON CO. LTD 


(incorporating CARGO FLEET IRON CO., LTD.) 
Malleable Works, STOCKTON-ON-TEES. Co. Durham. Telephone: STOCKTON 66/17. 
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Name of Company 


Britis} 
Ltd 


American Oil Co 


ian Oil Refineries Lt 
( nadian Petrofina 


Consumers Co-operative 


McColl-I 


rontenac Oil Co 


New Brunswick Oilfields 
Ltd 

Northern Petroleum Corp 
Ltd 

North Star Oil Ltd 


Prince Albert Refineries Ltd 
Petroleum Fuels Ltd 
Royalite Products Ltd 


Radio Oil Refineries Ltd 
Royalite-Hiway Ltd 


(Royalite Oil Co.) 
Shell Oil Co. of Canada Ltd 









Crude 
Capacity Plant Capacity 


Plant Location 


Calgary, Alta. 7,200 
Edmonton, Alta. ‘4 7,000 
Moose Jaw, Sask. 15,000 
Clarkson, Ont. 21,500 
Montreal, Queb. 40,500 
Sarnia, Ont 25,000 
Montreal, Queb. ‘* 20,000 
Regina, Sask 13,000 
Lloydminster, Alta. 2,000 
Lloydminster, Alta 8,500 
Ft. Williams, Ont. 4,000 
Moose Jaw, Sask. 3,000 
Montreal, Que. 65,000 
Halifax, N.S. 18,000 
Sarnia, Ont 78,000 
Winnipeg, Man. 13,000 
Regina, Sask. 22,500 
Edmonton, Alta.‘ 25,000 
Calgary, Alta. 9,200 
Vancouver, B.D. 23,000 
Norman Wells, NWT 1,250 
Montreal East, 

Que. 43,000 
Edmonton, Alta. '*) 11,000 
Weldon, N.B. 300 
Kamsack, Sask. 800 
St. Boniface, Man. ‘'*) 12,000 
Grand Prairie, Alta. 2,500 
Prince Albert, Sask. 1,000 
Moose Jaw, Sask. 1,000 
Kamloops, B.C. ‘2° 5,000 
Coleville, Sask. 5,000 
East Kildonan, 

Man, ‘*! 2,000 
Saskatoon, Sask. 6,500 
Shellburn, B.D. ‘22 20,000 
Montreal East ‘2% 55,000 


Type Cracking 


sc 
sc 
SCA 


Comp. 


SCA 
sc 


Comp. 


SCA 
SA 
SA 
SA 
SA, 
SCA 


Comp. 
Comp. 


SCA 
SCA 


Comp. 


SCA 
SCA 
Ss 


sc 
sc 


sc 
SC 
S 
Ss 
SA 
SA 


Ss 
SCA 


Comp. 
Comp. 


2,500T 

3,400TC 

6,000TC 
15,000TC 
19,2500TC 
10,000C 
16,000C 


6,200TC 


19,500TC 
70,000TC 
23,300TC 
4,100C 
12,550TC 
16,900TC 
4,600T 
7,650C 


20,200TC 
5,600TC 


5,100C 
1,100T 


7,600C 
10,100TC 
28,500TC 





Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity 
Standard Oil Co. of B.C. Ltd. N. Burnaby, B.C.‘**) 16,000 SC 9,000C 
Sun Oil Co. Sarnia, Ont. ‘25? 15,000 SC 11,000C 
Regent Refining (Canada) Port Credit, Ont.‘**) 14,000 SC 4,000T 
Wainwright Refineries Ltd. Wainwright, Alta. 3,000 S -~ 
Refineries Dawson Creek, B.C. 2,000 SC ~~ 


XL 


(10) 


(11 


(14) 
(15) 


(18) 


1,200 b/d Platforming capacity. 

1,000 b/d catalytic reforming capacity. 

2,000 b/d catalytic reforming capacity. 

1,400 b/d thermal cracking capacity and 2,000 b/d catalytic cracking ca- 
pacity. 

4,500 b/d thermal cracking capacity, 11,600 b/d catalytic cracking capacity, 
2,000 b/sd catalytic reforming capacity. To increase capacity to 30,000 b/d 
and a 12,000 b/d desulfurization unit and a 10,250 b/d catalytic reformer 
under construction, complete 1957. 

3,050 b/d thermal cracking capacity, 16,000 b/d catalytic cracking capacity 
and 13,000 b/d catalytic reforming capacity. A 15,500 b/d catalytic desul- 
furization unit under construction. 

4,500 b/d Platforming capacity. To increase capacity to 30,000 b/d and cata- 
lytic cracking capacity to 13,000 b/d, complete January 1957. 

3,600 b/d thermal reforming capacity. 

1,000 b/d catalytic reforming capacity. To increase crude capacity, complete 
1957. 

650 b/d catalytic reforming capacity. 

12,000 b/d thermal cracking capacity, 17,500 b/d catalytic cracking capacity 
and 4,200 b/d catalytic reforming capacity. To build a 8,006 b/d Power- 
former, complete early 1957. 


2) To increase crude capacity to 45,000 b/d. Construction is to include largest 


fluid catalytic cracker unit in Canada. 

4,000 b/d thermal cracking capacity, 19,300 b/d catalytic cracking capacity, 
8,000 b/d catalytic reforming capacity. A 13,500 b/d Powerformer under 
construction, complete September 1956. 

2,400 b/d catalytic gasoline capacity. 

4,500 b/d thermal cracking capacity, 8,050 b/d catalytic cracking capacity 
and 3,100 b/d catalytic reforming capacity. 


’ 9100 b/d thermal cracking capacity, 7,800 b/d catalytic cracking capacity 


and 2,000 b/d Powerforming capacity. To construct 35 m-pound wax plant, 
complete October 1956. 

4,200 b/d thermal cracking capacity, 16,000 b/d catalytic cracking capacity, 
4,500 b/d catalytic reforming capacity and 12,000 b/d Platforming capacity. 
3,000 b/d thermal cracking capacity and 2,600 b/d catalytic cracking ca- 
pacity. A 3,300 b/d Platformer under construction, November 1956 com- 
pletion. 





STATIONARY COATING 
& WRAPPING MACHINE 















PATCH KETTLES 
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PIPE CRADLE 


CROSE LINE-TRAVELING 


CLEANING AND PRIMING 
MACHINE 


RUGGEDLY BUILT YET 

LIGHT WEIGHT. 

Also can be used 

with stationary base 

for yard work. 

Handles pipe up to 
36”. 


Counter rotating heads assure faster cleaning and 
priming ... prevent pipe from turning and give 
better cleaning job. These Crose machines are 
specifically designed for faster, trouble-free serv- 
ice on the line. 


HOS & 
Manifactiring Company, (no. 


2715 DAWSON ROAD © TULSA, OKLAHOMA © PHONE MAdison 6-2172 
New York,N.Y. Ph. BRyant 9-2236 @ *Denver,Colorado Ph. EMpire 6-0332 
*Houston, Texas Ph. UNderwood 9-3358 @ *Nework,N.J. Ph. MArket 4-3650 
DISTRIBUTOR: *CROSE-CURRAN LTD. — EDMONTON, ALBERTA — PHONE 3-5135 


* Vas. i PA 1 att. 
Ww in 4 


mM. 
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JOHN ZINK BURNERS 
Ms in tested aud perhormance rated 
te do the job RIGHT... 







esearch 


progress 








gas burners 








! 


oil burners 





This research furnace affords an ideal proving 


combination gas & oil burners 





ground for design changes in standard lines of 


smokeless field flares 





burners, as well as enabling the John Zink Com- 


air heaters 





pany to find workable solutions to new problems. 


inert gas generators 





In this way the John Zink Company can offer you 


sludge burners 





special burners for your individual application. . . 
burners that have been performance tested before 
they reach your job site. 

=) The facilities of the John Zink research furnace 


are available to industry. 






+ If you have a specialized industrial burner 
Jaq problem... JOHN ZINK has the answer. . 


| JOHN ZINK COMPANY 
| 4401 SOUTH PEORIA TULSA 5, OKLAHOMA 
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Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity 


M thermal! reforming capacity 
) Platforming capacity 
{ i rele inder construction 
00 thermal cracking capacity, 6,600 b/d catalytic cracking capacity, 
eforming capacity, 3,800 b/d Platforming capacity. A 
00 Platiorme inder construction, complete August 1956 
0 thermal cracking capacity, and 19,500 b/d catalytic cracking ca- 
e crude capacity by 10,000 b/d also under construction a 
M 
),000 i alytic cracking capacity and 2,750 b/d Platforming capacity. 
reforming capacity. Storage to be raised to 650,000 barrels. 
R00 i thermal reforming capacity and 2,300 b/d Platforming capacity. To 
pacity to 20,000 b/d and to install 7,500 b/d catalytic 
C hile 
Johar I * Coquimbo, Chile 125 S 
Marit | ‘ Talcahuano 60 S 
W mico Via del Mar 175 S 
I pre Nack le 
Petro Concon 20,000 SC 4,960T 
Pik t reforming capacity 
China 
Chinese Government Kensu 9,000 S 


Colombia 
Colombian Petroleum Co Tibu 8,000 S -- 


International Petroleum 


(Colombia) Ltd Barrancabermeja 37,500 Comp. 31,630TC 
Cartagena ‘- 26,500 SC 21,820C 
[he Texas Petroleum Co Guamo 1,000 S —_— 


Plant owned by Empresa Colombiana de Petroles. Operated under contract 
by International Petroleum 
Under construction; will be complete late 1957. 


Cuba: 

Compania Petrolea (Shell) Havana 25,000 

Esso Standard Oil Co Belot 6,500 S — 
Refinadora Cabaiguan Cabaiguan 2,000 S — 
The Texas Co Santiago 20,000 


Under construction; complete November 1956. 
Refinery to be expanded. Crude capacity to be increased to 35,000 b/d. 
Under construction; complete early 1957. 





Crude Type Cracking 


Name of Company Capacity Plant Capacity 


Plant Location 


Czechoslovakia: 
In the absence of official information, recent estimates indicate a total of 1 re- 
finery in Czechoslovakia with a daily crude capacity of 8,000 barrels. 


Denmark: 
A/S Kalundborg Oile- 
raffinaderi Kalundborg 850 S 
Dansk Mineraloliefabrik Copenhagen 65 SLA — 
L. C. Glad & Co. Copenhagen 70 6S 
Ecuador: 
Anglo-Ecuadorian Oilfields 
Ltd. La Libertad 5,600 S — 
Manabi Exploration Co. Cautivo 450 S — 


Note: Anglo-Ecuadorian Oilfields Ltd. plans to construct-a 8,000 b/d refinery 
in Ecuador; no location cited. 


Egypt: 
Anglo-Egyptian Oil Fields 
Ltd. Suez | 44000 SCA 6,500T 
Raffinerie de Petrole du 
Government Suez ‘2) 9,000 SA _— 
Cairo ‘*) 40,000 S _ 


(1) 4000 b/d thermal reforming capacity. A 2,300 b/d Platformer is under 
construction; complete end of 1957. 

‘2) 20,000 b/d distillation unit is planned for construction. 

(3) Will go on stream end of 1956. 


Finland: 
Neste Corp. is building a 18,000 b/d refinery at Turku. 
Formosa: 
Chinese Petroleum Corp. Kaoshiung, 
Taiwan ‘) 28,000 Comp. 15,000TC 


(1) 5,000 b/d thermal cracking capacity, 10,000 b/d catalytic cracking capacity 
and 2,500 b/d thermal reforming capacity. 


France: 
Compagnie Francaise de 
Raffinage La Mede ‘?) 13,000 SAC 20,000TC 
Confreville ‘2 75,000 Comp. 39,000TC 
Compagnie de Raffinage 
Shell-Berre Petit-Couronne 50,000 Comp. 18,000TC 
Pauillac 12,000 SA — 
Berre ‘*) 75,000 Comp. 10,000C 








femal 


oy AVIATION SPrRAwIyt PUMP 









LIMITED 


per square inch. 





mews en ERT & PITT 
BATH 


OFF ° 38 V 


ENGINEERS 


LONDON 


Size 111 pump, 180 gal- 
lons per minute at 65 Ibs. 


Ideal for handling spirit and other volatile 
fluids. This Screw Displacement Pump is 
of the all round clearance design and is 
capable of working with a high suction lift. 
The flow is practically pulseless and the 
unit self-priming. The high speed permits 


direct coupling. 


The Pump will stand high shock loads and 
running for considerable periods against 


closed discharge without overheating. 


Also suitable for heavy fuel and all other 


petroleum products. 





LiIiMiITz&D 
ENGLAND 
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W-S FORGED STEEL FITTINGS 


In almost every phase of the petroleum industry, 
W-S Forged Steel Fittings provide safe, tight connections for 
small diameter high pressure piping. In field processing plants, 
on heat exchangers, in oil and 1s pipeline systems, in refinery 
pumping stations and process lines . . . and in other high pressure lines 
14” to 4” in size, W-S fittings protect pipixzg systems against costly down time. 
They are drop forged from solid bars for extra strength 
and toughness . . . and they’re safety-factor designed. 
W-S Forged Steel Fittings are available in screw-end and socket-welding 
types in carbon, stainless and alloy steels. 
For more information send today for our informative catalogs. 


we W-S FITTINGS Divisiqw) ) \ 


HKP H. K. PORTER COMPANY, INC. ——~ 
Roselle, New Jersey 
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Crude Type Cracking Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity Name of Company Plant Location Capacity Plant Capacity 
*echelbronn SAEM Merkwiller 4200 SAL — Deutsche Gasolin A.G. Dollbergen-Lehrte ‘*) 2,500 Comp. = 
Raffineries Francaises de Deutsche Shell A.G. Hamburg/ 

Petrole de L’Atlantique Donges 34,000 Comp. 17,000C Grasbrook ‘2) 1,700 L = 
‘altex SAF ‘ Bee d’Ames “ 16,500 SC 36,000T Monheim/Reisholz 4,000 SCA — 
Ste. Cherifienne des Petroles Petitjean (Morrocco) 4,000 SC 2,650C Harmburg/ 

Ste. Francaise des Petroles Wilhelmsburg ‘*) 10,000 SCA — 

BP L’Avera ‘7 45,000 S — Mobil Oil A.G. Bremen-Oslebs- 

Dunkerque ‘* 47,000 Comp. -- hausen 15,500 Comp. 7,700C 
Mo Oil Francaise N. Dame de Wedel on Elbe (2) 1,000 L a 
Gravenchon (9) 17,000 SL — Esso A.G. Hamburg- 
Frontignan (1°) 25,000 SC 10,500C Harburg (5) 48,500 Comp. 11,000C 
Esso Standard Societe Gelsenberg Benzine A.G. Gelsenkrichen ‘®) 65,000 SCH 10,000C 
Anonym« Port Jerome “?) 85,000 Comp. 10,500C Gewerkschaft Deurag- 
Francaise La Mailleraye ‘'” 770 L a Nerag Misburg nr. 
18,000 b/d thermal reforming capacity, 2,000 b/d thermal cracking capacity ” Hannover ‘7) 16,000 SCL 10,000C 
nd 12,000 b/d catalytic cracking capacity. Gew. Erdoel Raffinerie 
13,000 b/d thermal reforming capacity, 9,000 b/d thermal cracking capacity Emsland Lingen en Emsland 15,000 SC 18,500C 
and 30,000 b/d catalytic cracking capacity. Gew. Greiff Borghan Dollbergen 500 S -- 
500 b/d thermal reforming capacity, 5,000 b/d thermal cracking capacity Johann Haltermann Hamburg- 
nd 13,000 catalytic cracking capacity. Under construction: 30,000 b/d feed Wilhelmsburg ‘?) 2,000 
reparation unit, complete late 1956. Kraftsoff-Handelsgesell- 
9,000 b/d thermal reforming capacity. ‘ schaft GmbH Essen 1,700 S 
1000 b/d thermal reforming capacity. Under construction: 11,000 b/d Mineraloel-und Asphalt- 
Houdriformer; complete fall 1956. werke A.G. (MAWAG)  Ostermoor on Kiel 
Under construction: Vacuum unit, FCCU and poly plant; complete 1957. Canal 3,000 SA - 
5,500 b/d thermal reforming capacity. Under construction: 50,000 b/d top- Mineraloswerke Albert 
ping plant Sengewald Dedenhausen 
7,300 b/d thermal reforming capacity. (Hannover) ‘*) 900 SL -~ 
2.500 b/d. thermal reforming capacity and 3,500 b/d catalytic reforming Mineraloelwerke Peine 
capacity. (Schindler) Peine (Hannover) 400 SL — 
2,500 b/d thermal reforming capacity. Oelwerke Julius Schindler 
12,000 b/d thermal reforming capacity. Under construction: 10,000 b/d GmbH Hamburg-Neuhof 4,000 SLA = 
catalytic cracker; complete 1957. Ruhrbau GmbH Muelheim on Ruhr'‘*) 6,500 S o= 
Medicinal and technical white oil greases and special products. Ruhrchemie, A.G. Oberhause-Holten'®) 6,000 SC 3,400TC 
Ruhroel GmbH Bottrop ‘?°) 2,600 S = 
Germany: Schbven-Chemie A.G. Gelsenkirchen- 
Badische Anilin & Buer ‘1)) 21,500 SCH 5,100C 
Sodafabrik Ludwigshafen-on- Union Rheinische Braun- 
Rhine 1,000 S — kohlen Kraftstoff A.G. Wesseling nr. 
BP Benzin-und Petroleum cologne ‘!?) 28,000 SCH 11,100T 

GmbH (British Petroleurn Wintershall A.G. Salzbergen 

Co. Ltd.) Hamburg- (Emsland) 2,300 L 

Finkenwerker ™) 30,000 SCA 4,500T Zeller & Gmelin Eislingen (Wurtten- 
Deutsche Erdoel-A.G. Heide 17,000 Comp. 7,700C berg) ‘* 170 SL —- 
Weitze 1,000 SLA — (1) 3,200 b/d thermal reforming capacity and 5,500 b/d Platforming capacity. 
Hamburg- (2) Half finished charging capacity. 
Grasbrook (2) 1,400 L — (3) Plant temporarily closed down. 





Remarkable performance of Aluminium Bronze 


0-10 IN. SHELL WITHSTANDS OVER 2 TONS PER SQ. IN.! 


Recently we tested to destruction two similar hollow castings—one in gun- 
metal, the other in aluminium-bronze. The gun-metal had a wall thickness 
of 0-25 in. and withstood pressures up to 4480 Ibs. p.s.i—a very good per- 
formance. The casting in aluminum-bronze burst at a slightly higher 
pressure (4816 lbs. p.s.i. but its wall thickness was only 0°10 in. Surely 
an impressive demonstration of the weight/strength characteristics of 
this alloy. 

We were one of the first foundries to cast in aluminium-bronze and to-day 
we supply castings in this alloy to customers all over the world. 


CASTINGS FROM A FEW OUNCES T0 10 TONS ...... 


in all non-ferrous alloys. Precision machining. Specialists in aluminium- 
bronze, centrifugal-cast wheel blanks, and chill-cast rods and tubes. 








One of Britain’s Largest NON-FERROUS Foundries 


Send your enquiries to: 


T. M. BIRKETT, BILLINGTON & NEWTON LTD., HANLEY AND LONGPORT, STOKE-ON-TRENT 
Head Office: Hanley, Phone: STOKE-ON-TRENT 22184-5-6-7 Longport, Phone: STOKE-ON-TRENT 87303 
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Farmer & Dark. 


THE 





Topping Unit, British Petroleum Kent Refinery. Managing 
Contractors: E. B. Badger & Sons, Ltd. Mechanical and 
Electrical Contractors: George Wimpey & Co., Limited. 


Contractors to:— 


British Petroleum Company 
Anglo-Saxon Petroleum Company 
Associated Ethyl Company 

British Malayan Petroleum Company 
Esso Petroleum Company 

Iraq Petroleum Company 

Kuwait Oil Company 

Sarawak Oilfields Company 
Standard Vacuum Oil Company 


GEORGE WIMPEY & CO. 





Grangemouth Power Station, British Petroleum Co., Ltd. Architects: Messrs. 


WIMPEY ORGANISATION 








Oil Harbour and Port Installations, British Petroleum Co., Led New Aden Refinery 
Consulting Engineers: Rendel, Palmer & Tritton 


has successfully carried out every 
aspect of work connected with 
oilfield development, refineries 
and oil port installation at home 


and overseas. 





Marine Drilling Platform for Shell at Qatar 


Overseas at: 
Aden ¢ Australia * Borneo «+ British Somaliland « Canada 
Gold Coast * Hong Kong « Iraq + Kuwait * Nyasaland 
Papua + Peru + Qatar + Singapore - Suez Canal Zone 
Turkey + Union of South Africa 


LIMITED, HAMMERSMITH GROVE, LONDON, W.6 
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Crude Type Cracking 


Name of Company Capacity Plant Capacity 


Plant Location 


‘ 


2,300 b/d catalytic reforming capacity. A 8,000 b/d gas oil desulfurizer 
under construction; complete third quarter 1956. 

3,500 b/d thermal reforming capacity. 

7,100 b/d catalytic reforming capacity. 

2,100 b/d thermal reforming capacity. 

Type of gasoline rerunning. 

1,800 b/d catalytic reforming capacity. 

2,500 b/d thermal reforming capacity. 

2,100 b/d catalytic reforming capacity. 


4,700 b/d thermal reforming capacity. 

Greece: 

Greek Government Aspropyrgos '! 26,000 
Under construction; complete January 1957. 

Hawaiian Islands: 

Pacific Refiners Ltd. Honolulu, Oahu ‘' 3,000 SA 


Operates on reduced crude butane. 


Hungary: 

It is estimated that there are 3 refineries in operation in Hungary with a daily 
capacity of 20,000 barrels. The first big thermal cracking plant is being built at 
Szoeny refinery; complete 1958. 


India: 
Assam Oil Co Digboi 5,900 sc 1,500T 
Burmah Shell Refineries Bombay (! 40,000 SCA 13,000C 
Standard Vacuum Co. of 

India Bombay ‘2 30,000 Comp 5,100C 
Caltex Oil Co. Vishaktman ‘®) 13,500 


6,700 b/d catalytic reformer, 7,300 b/d Edeleanu plant under construction; 
complete third quarter 1957. 
4,200 b/d thermal reforming capacity. 
Under construction; complete 1957. 
Indonesia: 
N. V. de Bataafsche Petro- 


leum Mij. (Shell) Balik Papan, N.E. 
Borneo 56,000 SW os 
P. Brandon, Sumatra 
(1) 
Paladju, Sumatra ‘*) 95,000 SC 10,000T 
Tjepu, Java 4600 S oo 
. Wonokroma, Java 3,200 SA ~- 
N. V. Standard-Vacuum 
Petroleum Mij. Sungi, Gerong ‘*) 71,500 SCW 34,500T 





Crude Type Cracking 


Name of Company Capacity Plant Capacity 


Plant Location 


‘1) Closed down, impossible to resume operations. 
(2) 15,000 b/d thermal reforming capacity. 
‘3) Revamping existing plant, polymerization plant and fluid catalytic cracker. 


Iran: 

National Iran Oil Co. Abadan ‘?) 550,000 Comp. 130,000TC 
Kerminshah 4300 S — 
MIS 5,140 S a 


1) 11,000 b/d thermal reforming capacity. Under construction: 24,000 b/d ther- 
mal reforming unit being overhauled. Operated by Iranian Oil Refining Co. 


Iraq: 
Iraq Petroleum Co. Bab Gurgur 13,500 S 
Kanaquin Oil Co. Ltd. Alwand 11,000 S — 
Basrah 3,430 S — 

Government Oil Refineries Baghdad “) 24,000 Comp. 18,000T 
Government Oil Refineries Qaiyarah 1,200 A — 
“) A 500 b/d lube section under construction; complete early 1957. 
Israel: 
Consolidated Refineries Ltd. Haifa, Israel ‘) 85,000 SA 23,500T 
1) 20,000 b/d thermal reforming capacity. 
Italy: 
Anonima Petroli Italian 

(API) Falconara ‘1) 26,000 SA 8,000T 
Asfalti Bitumo-Catrami e 

Deriva-Ti (ABCD) Ragusa, Sicily 100 A — 
AGIP Mineraria Cortemaggiore 2,800 SC 2,800C 
Bianchi Petroli Cologno Monzese 1,500 S — 
CONDOR Rho 45,000 SC 15,000C 
Delle Piane Genoa 1,000 S — 
Distilleria Italian Cantrami 

Affini (DICA) Carrara 3,000 S — 
Galletti Florence 3,700 SC 750T 
Garrone Genoa ‘2? 25,800 S — 
Industria raffinazione Oli 

Minerali (IROM) Marghera, Venice ‘*) 40,000 Comp. _- 
LC.LP. Mantura 12,000 SC 4,000T : 
LP.L.O.M. Genoa 1,000 S _— 
LL.S.E.A. Valmadrera, Como ‘*) 2,700 S — 

















These galvanized 

corrugated steel culverts 

are manufactured in standard 

diameters from 12in. upwards and 

in thicknesses from 18 g. 

to 10 g. The Units designed for economical 
shipment, are easily and securely 

fitted together on the site. A leaflet 

with details and instructions will 

be forwarded on request. 











FREDERICK 


EXPORT OFFICE: 110 CANNON STREET, LONDON, E.C.4. 


BRAB) 


TELEPHONE 


MANsion House 6034 castes: Xenophon Cannon London 
works at: London, Crayford, Liverpool, Glasgow, Bristol. 





BRABY & CO. LTD. 
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Foe Ol Reftnery & Camel Plane 


OUR OTHER PRODUCTS 
INCLUDE... 


* CARBON STEEL CASTINGS 
ALLOY STEEL CASTINGS 


HEAT RESISTING STEEL CASTINGS 
TO B.S. and A.S.T.M. SPECIFICATIONS 


STAINLESS STEEL CASTINGS 
MILLENITE IRON CASTINGS 
S.G. IRON CASTINGS 


ALL CAN BE MACHINED IN OUR 
MODERN MACHINE SHOPS 


» 





oe 


CAST STEEL 
FITTINGS 


. 


. 


. 


+ 


for strength and 
pressure 
Type 7000 tightness Also 





HYDRAULIC 

& SCREW JACKS 
Please write for bulletins which give UP TO 
full technical information on each 20 TONS 


type of fitting we can supply. 








4 BRAINTREE ° ENGLAND 


La 














Heavy-gauge pipe for new 
Hydroformer on Esso’s gigantic 
refinery at Fawley fabricated 
exclusively with Lincoln 


Chromeweld 4/6 Electrodes 





Messrs. Foster Wheeler Ltd. are using Lincoln Chromeweld 4/6 electrodes are special purpose 
motor generators and Chromeweld electrodes low hydrogen alloy steel types. The weld deposit 
exclusively in fabricating these complicated pipes not only closely matches the plate specimen 
to be used in the construction of the new Esso analysis but also contains 0.5% 


molybdenum, 
Hydroformer at Fawley. 


suiting them for welding molybdenum-bearing 





This heavy-gauge pipe is 4-6 Chrome Molyb- 
denum, fabricated to conform to the stringent 
requirements of the A.S.A. code and subjected to 
X-ray inspections. 


steels of this kind. Such steels resist oxidation 
and corrosion, and in a fully-annealed condition 
can cold-form during fabrication but are subject to 
pronounced air hardening, so the use of the correct 
welding material and procedure is essential. 

All Lincoln electrodes come to you in a sealed 


Largest manufacturers of D.C. Welders in the United Kingdom 


moisture-proof and airtight metal container which 


keeps them absolutely dr) 


LINCOLN ELECTRIC CO LTD + WELWYN GARDEN CITY -* HERTS WELWYN GARDEN 920 


s? 
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Crude Type Cracking 
Name of Company Plant Location Capacity Plant Capacity 
Soc. Per I’Industriadel 
Petroleo La Spezia ‘°) 30,000 SA — 
Raffineria NILA/spa 
Industria Prodtuctei 
Petroleferi Milan ‘®) 7,500 S — 
Lombardi Petroli Villasanta, Milan 5,500 S _ 
Purfina Italiana S.p.a. Genoa ‘”? 11,000 Comp. 1,500C 
Milan ‘*) 7,000 Comp. — 
Rome ‘®) 11,000 Comp. 1,500 
Florence ‘1°) 3,500 Comp. -— 
ST e A MA T U R a i N ES Petroli d'Italia Fiorenzuola d’Arda, 
Parma 4,000 SC 1,000T 
Raffineria Siciliana Oil 
Minerali (RASIOM) Augusta, Sicily (1) 55,000 S - 
FOR DRIVING PUMPS, ETC. Raffineria Oli Lubrificanti 
(ROL) Viguzzolo, Ales- 
sandria 1,400 SLA _ 
Wide range—All types. ae gay — = — 22,000C 
‘ : noa J —_ 
Over 40 years experience. SAROM. Rename (29) 30,000 S 5,000T 
Hundreds in hand — S.A.R.P.O.M. Trecate, Novara ‘12) 13,300 SC 2,880C 
thousands in service. Italia Cremona 4500 S = 
Sarn Novara 1500 SLA - 
S.P.1. Fornovo Taro, 
Parma 2,200 S — 
STANIC Bari ‘'*) 45,000 S _ 
BROTHERHOOD Se ee aes ee 
S.T.OL. Florence ‘'*) 3,350 S = 
Volpato Milan 2,100 3 — 
COMPRESSORS (2) 3,000 b/d thermal reforming capacity. Catalytic reformer under construc- 
tion. 





















(2) 3,600 b/d catalytic reformer under construction, complete Dec. 1956. t 
(3) 6,600 b/d thermal reforming capacity, 2,000 Platforming capacity and 1,650 
b/d catalytic poly. capacity. 
‘4) 500 b/d catalytic reforming capacity. 
(5) 3,000 b/d thermal reforming capacity. 6,700 b/d catalytic reformer under 
construction, complete third quarter 1956. 
(6) 1,100 catalytic reforming capacity. 1,200 b/d Platformer under construction. ‘ 
(7) 1,500 b/d Platforming capacity. 
(8) 500 b/d thermal reforming capacity. 
(9) 500 b/d thermal reforming capacity. +} : 
(10) 600 b/d thermal reforming capacity. 
(11) Thermal reformer under construction. 
(12) 2,000 b/d thermal reforming capacity, 4,000 b/d catalytic reforming capacity. ‘ 
50,000 b/d topping vacuum under construction. — 
(18) 3,150 b/d thermal reforming capacity. 
(14) 3500 b/d thermal reforming capacity 
(15) 3,600 b/d thermal reforming capacity. 8,900 b/sd catalytic reformer under 
construction. 
(16) 400 b/d cycloversion capacity. 11,000 b/d topping plant, 600 b/d thermal 
reformer and 1,200 catalytic reformer under construction. 
Note: Golfo Industria Petrolefera SPA is building a 15,000 b/d refinery at Gaeta, 
Italy, and Shell Italiana is planning to build a 20,000 b/d refinery at 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire — made to suit your 
requirements. 





Thousands in service. 


BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 





hundreds in service. 





Palermo. 
BROTHERHOOD Japan: 

Daikyo Oil Co. Yokkaichi 14,000 S$ — 
Koa Oil Co. Marifu 25,000 Comp. 1,400T 

REFRIGERATING PLANT Maruzen Oil Co. Shimotsu (*) 37,500 Comp. 3,000 

Matsuyama ‘?) 10,000 S — 
. Mitsubishi Oil Co. Kawasaki ‘*) 29,400 Comp. 3,000T 

| Ammonia, CO:, Freon, Methy! Nippon Mining Co. Funakawa ‘*) 15,350 Comp. am 
Chloride, SO,. Wide range — Nippon Oil Co. Akita 6,000 Comp.  1,000T 

single and double acting — one Kashiwasaki 1,500 SLA _ 

t Made t Niigata ‘5) 3,500 SLA —_— 
ae oe Nippon Pet. Ref.Co.Ltd. | Yokohama (°) 46,000 Comp.  5,600C 
measure for special duties. Kuadamatsu ‘7? 26,500 Comp. -“, 

Showa Oil Co. Kawasaki ‘*) 12,000 Comp. — 
Hirosawa 4600 Comp. — 
Niigata ‘) 9,400 Comp. _ 
Toa Nenryo Kogyo Co. Shimisu 7,500 SLA — 
also Manufacturers of all kinds of Wakayama ‘1°? 42,000 Comp. 3,770T 








(1) Petrochemical plant under construction, complete 12/56. 
(2) 10,000 b/d topping unit under construction; complete December 1956. A 
3,000 b/d Platformer under construction; complete March 57. 
(3) 25,000 b/d topping plant, 3,000 b/sd copper sweetener, 25,000 b/sd crude 
desalter, 750 b/sd Udex unit and 3,000 b/sd Platformer under construction; ‘ 
complete April 1957. 
500 b/d Furfural plant under construction; complete November 1956. A 600 
b/d Platformer and 3,000 b/d visbreaker under construction; complete 1957. 
(5) 7,500 b/sd topping plant under construction; complete August 1956. 
(6) 3,000 b/d Platformer under construction. 
(7) 1,200 b/d catalytic reforming capacity. 
(8) 1,500 b/sd Platforming capacity. A 15,000 b/d topping plant under construc- 
tion. 
(9) A gasoline stabilizer and gas recovery plant under construction. 
(1°) 4,700 b/sd catalytic reforming capacity. A 10,200 b/sd catalytic cracker 
under construction, complete November 1956 and a 1,)40 b/sd alkylation 
unit under construction; complete March 1957. 


Note: Showa Oil Co. planning to build a plant at Yokkaichi. 
(Continued on page 164) 


PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 
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BROWN FINTUBE 
‘ | SECTIONAL HEAT EXCHANGERS 





44 | 

——— dG 
090058 
590000 


ee YNOLLELL 








@ Modular design;— can be changed quickly from one 
product and duty to another by simply adding or removing 
sections or changing series-parallel manifolding. Pilot opera- 
tions enlarged easily to semi-works or full plant by direct 
multiplication keeping all conditions in same relationship. 
Standard sizes. Interchangeable. Pressures to 22,000 psi. 
Mild steel, alloy or non-ferrous construction. 


BROWN FINTUBE COMPANY 
Elyria, Ohio 


Engineering and Sales Representatives in the Principal Cities 
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3 Powerformers by Foster Wheeler 


This Powerforming unit, designed and con- 
structed by Foster Wheeler for Esso’s Baltimore 
refinery, charges approximately 3,000 barrels 
per day of heavy virgin naphtha which has been 
desulfurized in a Hydrofining unit whose oper- 
ation is integrated with that of the Powerformer. 
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FOSTER 


NEW YORK + LONDON 
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percent, 98* clear 








*Research Octane of Debutanized Reformate 





° New, more active piatinum catalyst 


® Special regenerative technique 
maintains optimum catalyst activity 


® Lower pressure operation = 200 to 300 psig 
¢ Higher ylelds of high octane retormate 


This combination provides the refiner with a 
most effective means for the catalytic reforming 
of low-octane naphthas into high-octane motor 
fuel components. 


developed by Esso Research 


under consirection or ti the design ond plon- 
ning stage. 


The first Powerforming unit, shown at the 





left, in operation since May 1955 was designed 
and constructed by Foster Wheeler for Esso's 
Baltimore refinery, FW is currently providing 
mechanical design and eggerepee flat 


more ———- units — 0,000 barre! 

per day unit at the ayy series 
barrel per day unit at Imperial's Halifax re- 
finery where Foster Wheeler is also building 


Crude Distillation, Fluid Catalytic Cracking, 
Polymerization and Treating units. For further in- 
formation write to Foster Wheeler Corporation, 
165 Broadway, New York 6, N.Y. 


WHEELER 


PARIS «+ ST. CATHARINES, ONT. 
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OIL REFINERIES OF THE WORLD 


(Continued from page 160) 


Name of Company Plant Location Capacity Plant Capacity 


Crude Type Cracking 


Korea 
Piant destroyed 
Kuwait 
Kuwait Oil Co. Ltd Mina al Ahinadi, 
Persian 
Gulf 28,000 S — 
Under construction: Crude capacity to be increased to 170,000 b/d, complete 
195 
Lebanon 
raq Petroleum Co. Ltd Tripoli 11,500 S _— 
Vediterranean Refining Co. Sidon 9,000 s om 
Vexico 
Petroleos Mexicano Arbol Grande, 
Tampico 40,000 SAL os 
Atzacapoltzalco, 
DF. “| 100,000 SCA 14,500T 
Ciudad Madero, 
Tampico ‘?) 85,000 SCA 6,000T 
Mata Redonda, 
Vera Cruz 14,000 SC 6,000T 
Minatitlan, Vera 
Cruz ‘% 50,000 SC 15,000C 


Poza Rica, VeraCruz 94,500 S — 
Reynosa, Tampico ‘*) 7,000 S — 
Salamanca, Gto. ‘5 38,000 Comp. 5,000T 
30,000 b/d vacuum unit, 20,000 b/d catalytic cracker, 3,000 b/d alkylation 
unit and 800 b/d cat poly unit planned for construction. 
12,000 b/d catalytic reforming capacity. Crude capacity to be increased to 
102,000 b/d, a catalytic cracker, alkylation, polymerization and coking units 
under construction; complete early 1957. 
Lube plant under construction; complete November 1957. 
10,000 b/d additional distillation capacity and a 2,200 b/d thermal cracking 
unit planned for construction. 
A 15,000 b/d catalytic cracker under construction. 


Netherlands: 
N.V. de Bataafsche Pet- 

toleum Mij (Shell) Pernis ‘!) 
Caltex Petroleum Mij. N.V. Pernis ‘* 


220,000 Comp. 53,000TC 
41,000 SC 9,000T 








Name of Company Plant Location Capacity Plant Capacity 


Crude Type Cracking 


(1) 10,000 b/d thermal reforming capacity, 20,000 b/d thermal cracking capacity 
and 33,000 b/d catalytic cracking capacity. A 33,000 b/d catalytic cracker 
under construction; complete third quarter 1956; A 12,700 b/d Catalytic 
reformer projected; complete third quarter 1956; and 7,800 b/d cycle oil and 
16,400 b/d gas oil units under construction; complete third quarter 1957. 

’ 6,000 b/d thermal reforming capacity. A Platformer and Unifiner under 
construction; complete 1957. 


Netherlands West Indies: 
N.V. Curacaosche Petroleum 
Industrie Mij. Curacao ‘?) 

Aruba ‘?) 

Lago Oil & Transport Co. Aruba ‘®) 440,000 Comp. 367,000TC 

©) 16,000 thermal reforming capacity. A 33,000 b/d catalytic cracker and 30,000 
b/d feed plant under construction; complete mid 1957. 

‘2) Closed down. 

(3) 16,000 b/d thermal reforming capacity. To increase middle distillate upgrad- 
ing facilities; complete December 1956. 


210,000 Comp. 120,000T 


Norway: 

A/S Norske Esso (A/S 
Ostlandske Petroleum- 
Compagni) Valloy per Tonsberg 1,800 SLA = 

Pakistan: 

Attock Oil Co. Punjab, Rawahlpindi 6,000 S — 

Panama: 

Two refineries planned for construction. A 55,000 b/d refinery by Panama 

Refining and Reconstruction Co. and a 50,000 b/d by Refineria Panama S.A. 


Peru: 

Cia. de Petroleo Ganzo 

Azul Agua Caliente ‘) 1,000 S 
Empresa Petrolera Fiscal Iquites 1,500 S 


International Petroleum Co. Talara 
(1) Refinery may be transferred to Pucallpa. 


43,500 Comp. 14,500T 


Philippine Islands: 
Caltex (Philippines) Inc. Batangas 13,000 SC 5,400C 
Note: Shell (Philippines) is negotiating for the building of a refinery at Manila. 


Poland: 

It is estimated that there are 2 refineries in operation in Poland with a crude 
capacity of 10,000 b/d. The Trzebinka refinery was enlarged to 4 times its 
former capacity in 1955; the Rzeszow refinery was enlarged 3 times its former 
capacity in 1955. 












CLARSOL: High grade drilling bentonites 
produced from our Algerian mines, processed 
to rigid specifications and supplied in quan- 
tity to major petroleum companies through- 
out the world. 


CLARSIL: Activated earths specifically de- 
signed for petroleum refining and available 
in any quantity and grade required. 


CECA Group also manufacture and supply 
to the petroleum industry a full range of 
activated carbons, filter aids, insulating 
kieselguhrs and refractory insulating bricks. 
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Scammell 


FOUR AND SIX WHEEL DRIVE TRUCKS 





Illustration above shows one of the many 6 x 6 Scammell “Constructor” Oilfields Bed Tractors operating in Kuwait and other major oilfields of the world 


Built to ‘take it’ on or off the highway 


Scammell four and six wheel drive trucks 
have been specially designed for operation 
under the most gruelling conditions. In 
tropical heat, in the Arctic snowy wastes, in 
soft, sandy or mountainous terrain—in fact 
wherever the going is rough and tough 
Scammell trucks provide the complete, 
economical and reliable answer for every 
type of oilfield transportation. 


Scammell four and six wheel drive oilfield 
type trucks and tractors have chassis de- 
signed for mounting Well-servicing Hoists 
Cranes, Excavators, Drill Rigs, Cement 
Transit Mixers, etc., etc. 





Scammell 4 x 4 “Mountaineer” Oilfield Tractor. 


Further details gladly sent on request. 
SCAMMELL LORRIES LTD., WATFORD, HERTS., ENGLAND Telephone: Watford 5231; Telegrams: Twelfton, Watford 
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THE MACKINTOSH 
PROSPECTING TOOL 


THE LIGHTEST, CHEAPEST AND HANDIEST RIG YET 
DEVISED FOR PUTTING HOLES IN ALLUVIAL SOIL 














Specifications—Net weight of tools 54 Ibs.; Weight of case with tools 84 Ibs.; 


Shipping weight 107 Ibs.; Size of case 4 ft. 5 ins. x 11 ins. x 8 ins. 


The Mackintosh boring and prospecting tool is neatly packed, easily 
operated and transported by one man. Simple, reliable and efficient, 
with nothing to go wrong, it is suitable for many purposes and is sup- 
plied in hundreds to Oil Companies, Foreign Governments and 


Colonial Authorities. 


SIMPLE AND QUICK OPERATION 


A |-inch dia. steel driving bit is connected to a set of 4-foot, '/2-inch dia. steel rods. 
By means of a tripod and driving'arm arrangement, the bit is easily hand-driven 


into such formations as brick-dust, clay, sand, alluvium etc., up to the hardness of 


solid chalk. 


At 50 feet, the area in frictional contact with earth is still only Y% of that of a plain 
rod or “bulling-iron” at 4 feet. 20 or more holes 30 feet deep can be made by one 
man in one day. No debris or earth-spoils are left. Simple attachments enable core 


or water samples to be taken quickly and accurately. 


Write for publication 30ABS. 














Agents in 38 Countries 


THE CLIMAX ROCK DRILL 
AND ENGINEERING WORKS LTD. 


ENGLAND 4, BROAD STREET PLACE, LONDON, E.C.2 WORKS: CARN BREA, REDRUTH, CORNWALL 
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Crude Type Cracking 


Name of Company Plant Location Capacity Plant Capacity 
Portugal: 
“Sacor” S.A. Concessionaria 

de Refinacao de Petroles 

em Portugal Cabo Ruivo 25,000 SLA 10,000C 
Puerto Rico: 
Caribbean Ref. Co. San Juan 10,500 SC 5,000C 
Commonwealth Oil Ref.Co. Quayanella Bay ‘"? 21,700 SC 26,000C 


() Refinery under construction; complete early 1957. Plant will include a 
3,730 b/d catalytic reformer 1,540 b/d catalytic poly unit, 4,100 b/d distillate 
treating unit. 





Romania: 

It is estimated that Romanian daily refinery capacity is 190,000 barrels. The 
number of refineries in Romania is unknown, but 2 large refiners went on 
stream in 1955. Catalytic cracking, reforming and hydrogenation is to be 
introduced in the next 2 years. 





Saudi Arabia: 

Arabian American OilCo. Ras Tanura “) 189,000 Comp. — 

(1) 26,000 b/d thermal reforming capacity, 12,500 b/d catalytic reforming capac- 
ity. Under construction: 15,000 b/d desulfurization unit. 


Spain: 
“Campsa” Cia Arrandetaria 
del Monopolio de Petroleo 


S.A. Barcelona 700 S — 
“Cepsa” Cia Espanola de 

Petroleo S.A. Canary Islands “) 35,000 Comp. 3,500T 
Refineria de Petroles de 

Escombreras, S.A. Escombreras ‘?) 45,000 SL — 


(1) 5,000 bsd Platforming capacity. A 35,000 bsd topping distillation unit is under 
construction; complete end of 1956. 

(2) 8.200 b/d thermal reforming capacity. Capacity to be increased to 60,000 b/d 
and a Platformer is under construction; complete 1957. 


South Africa: 
So. Africa Torbanite Mining 
& Refining Co. Boksburg N. 
Transvaal 2,000 SAC 2,000T 
Standard Vacuum Refining 
Co. of So. Africa Pty. Ltd. Durban ‘") 18,000 Comp. 5,700C 
(2) 3,000 b/d thermal reforming capacity. 
Sweden: 
A-B Nymas Petroleum Nynasham ‘1 14,000 Comp. 1,000T 
Malmo 1,900 SA —_ 
Koppartrans Oljeaktiebolag Goteborg ‘*) 30,000 S — 
Svenska Skifferoje A/B Narkes- 
Kvarntorp ‘*) 2,000 S -- 


(2) 1,900 b/d thermal reforming capacity. 

(2) 4,500 b/d thermal reforming capacity and 5,500 catalytic reforming capacity. 

(3) Under construction: Ammonia plant, Hydrofiner and Hydroformer for 
gasolines. 

Note: A-B Nymas Petroleum plans to build a 3,000 b/d refinery at Gothenburg. 


Switzerland: 

Ipsa A.G. Rotkreuz ‘1) 1500 S — 
Schweiz-Sprengstoffabrick Dottikon ‘?) 350 S 

(2) Operates on tops. 

(2) Manufactures special naphthas. 


Trieste: 
Aquila S.A. Tecnico Indus- 

triale Trieste 26,000 Comp. 3,000C 
Esso Standard San Saba 6,100 S — 
LR.C.O. Trieste 500 SA -- 


(1) Under construction: 3,300 b/d catalytic cracker and 1,400 b/d catalytic poly 
unit. 


Trinidad: 

The Texas Co. ‘) Brighton 5,000 S — 
Trinidad Oil Co. Ltd. Point-a-Pierre ‘) 85,000 SCA 48,500TC 
Shell Trinidad Ltd. Point Fortin 35,000 SA —_— 


(1) 36,000 b/d thermal cracking capacity and 22,500 b/d catalytic cracking 
capacity. ' 
Turkey: 
Turkiye Peirolleri Anonim 
Ortakligi Batman 7,000 SCA 3,000C 


Note: The government has authorized the construction of a 15,000 b/d refinery 
at Izmit near Istanbul; completion August 1958. 


United Kingdom: 





BP Refinery (Kent) Ltd. Isle of Grain,Kent") 90,000 SCL 12,500C 
Berry Wiggins & Co. Ltd. Kingsmouth on the 

Medway nr. Roch- 

ester, Kent 4300 S — 

Salford (2) 1,850 S _ 

Briggs, & Co. Ltd., Wm. Dunee, Scotland 1,000 SLA — 
Carless Capel & Leonard London 300 S —_ 
Esso Petroleum Co. Ltd. Fawley ‘*) 140,000 Comp.  36,000C 
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T E M K O N Crude Type Cracking 
Name of Company Plant Location Capacity Plant Capacity 
ROOM A | R COND ITIONER Labia ou  Fiekde Ld. « Ellesmere Port (+) 4,000 Comp.  1,000T 





Wharves Ltd. Thameshaven 2,000 LA — 
SIZED FOR 11% H.P. BUT DERATED TO 1 H.-P. Manchester Oil Refinery Ltd. Trafford Park ‘* 3,000 Comp. — 
BP Refinery (Llandarcy) 
Ltd. Llandarcy S. Wales 70,000 Comp. 12,500C 
| Seottish Oils Ltd. Grangemouth 45,000 SC 12,500C 
@ COOLS Pumpherston, Scot. 3,500 SC 2,800T 
| Shell Refining & Marketing 
@ HEATS Co. Ltd. Stanlow, Ellesmore 
Port ‘* 100,000 Comp. 33,000C 
@ DEHUMIDIFIES | Shell Haven, Essex ‘") 75,000 Comp — 
Heysham, Lancs. ‘* 36,000 S — 
@ FILTERS ROOM AIR AND Starhaven Refineries Ltd. Ardrossan, Scot. 3,200 SA -_ 
Vacuum Oil Co. Ltd. Coryton, Essex ‘® 20,000 Comp. 9,000C 
VENTILATION AIR BE- (1) §,000 b/d Platforming capacity. To increase crude capacity to 140,000 b/d, a 
FORE ENTERING INDOOR 90,000 b/d distillation unit, 10,000 b/d catalytic reformer, 10,000 b/d thermal 
COIL. reformer, two 10,000 b/d Hydrofiners, 12,000 b/d crude stabilizers, two 8,000 





b/d solutizers, two 8,000 b/d copper chloride units and a 3,600 b/d alkylation 
unit; complete 1958. 

4 f ‘2) A 1,500 b/d two stage distillation unit under construction 

% Proved suitable for arduous duty in temperatures up to 120° F. by (3) 10,000 b/d Hydroforming capacity. Two Hydrofiners under construction 
long duration TROPIC TESTING in Government test chambers. complete 1957, a 70,000 b/d atmospheric distillation unit under construction 

complete 1958. Also under construction, a plant for gaseous olefins and 

| diolefins and petrochemical plant. 

|  (*) A 800 b/d Platformer under construction. 

(5) A d-picoline plant under construction; complete late 1956. 


other products include: 
@ WATER CHILLING PLANTS, AIR COOLED UP TO 25. HP. 


| (6) 10,000 b/d thermal reforming capacity and 9,000 b/d Platforming capacity 
e . HP. | ) 
CONDENSING WINNS, AE COULD VO 35 | 7) 10,000 b/d thermal reforming capacity, 6,700 b/d Platforming capacity 
@ PLANT ROOM WATER CHILLING SYSTEMS | «a 4,000 b/d thermal reforming capacity. 
© PACKAGED AIR CONDITIONERS, 4. H.?P. |  ‘( 6,000 b/d catalytic reforming capacity. A 6,000 b/d Sovaformer under con- 


struction; complete fall of 1956 


@ VEHICLE AIR CONDITIONING | 


® AIR HANDLING UNITS, ALL SIZES. ETC. | Weummer: 
| Administration Nacional de 


| 
Combustibles, Alcohol y 
Peer aeeee | LARUE OS | | ee teeing aca ter 














{1) 5,000 b/d catalytic cracking capacity and 3,000 thermal cracking capacity 
FULHAM LONDON S.W.6 ENGLAND Under construction: 28,000 b/d crude capacity increase, catalytic cracker, 
and asphalt capacity increased to 750 b/d; complete 1957 
CABLES. TEMTUR. LONDON. PHONES: RENOWN 5813 PBX. ' f 184 
ontinued on page 6 
CG OS a ae ie SS OE ee ee a aoe noe G& ££ some NO. 


A series of descriptions to demonstrate 


First Assembly 


The great attention given to the building of a Cochran boiler 






is one of the reasons for the excellence of the finished 
unit. In the first assembly, the plates are carefully fitted 
together and tacked in position by a few bolts. 

Holes are then drilled through the overlapping plates 

on special machines thet ensure that the holes are truly 
radial (that is at right angles to the circular plates and 
pointing to the centre of the boiler); no holes are punched. 
After drilling, the assembly is completely dismantled so that 
every burr may be removed from the drilled holes. The rims or 
edges of the holes facing the inside of the boiler are chamfered with 
a special tool. The pressed segments and tubeplates are then 


i trimmed to size on bandsaws; the edges of these plates are not made 


hard and brittle by flame burning. 


c 0 C H R A N 


Cochran & Co., Annan, Ltd., Annan, Dumfriesshire, Scotland and at 34 Victoria Street, London, $.W.! 
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Eastern Europe 
(Continued from page 114) 


deputy minister of oil industry, refining capacity in 
1955 was double that of 1950; new atmospheric dis- 
ling and thermal-cracking installations were built; 
ind two big refineries were under construction in 
1955. Catalytic cracking, reforming and hydrogena- 
ti are to be introduced in the next years 
Accordil to Gheorghe Comanescu (Feb. 24, 
1956), director of the No. 2 Ploesti refinery, Ro- 
n refineries have been modernized to the 
the only time a worker has to touch 
vhen he takes a sample of laboratory 


1.6 million metric tons 


2,000 b/d) of crude in 1955. Topping capacity is 


one million metric tons per year 
71) CHD 
Construction of the first big thermal cracking 
t at the Szoeny refinery in Jan., 
1956. Output of this refinery will meet the increased 
consumption of vehicles in the country and 
it product exports. With her present refining 
Hungary obtained only 2-3% of straight 
isoline from the Nagylengyel field crude. 
1958 on—the year in which the cracking 
plant i cheduled to be finished—35 to 45% gaso- 
ine yields are expected 
In Dec., 1955, an experimental hydrogenation 
plant (pressure: 70 atmospheres) went on stream, 
producing 10 metric tons (75 barrels) of gasoline 
and gas oil per day from Nagyilengyel crude. 


To date, Hungary has been operating only a few 
small cracking plants and has been unable to pro- 
duce sufficient gasoline. 

Hungary’s second five-year plan (1956-1960) calls 
for a 25% increase in crude production to two mil- 
lion metric tons (40,000 b/d) over the reported 
1955 level of 1.6 million metric tons (32,000 b/d). 
Natural gas production is to increase from 19,183 
million cubic feet in 1955 to at least 24,717 million 
cubic feet by 1960. Proven crude reserves are to be 
increased to 30 million metric tons (about 225 mil- 
lion barrels) by a complete exploration of the 
Nagylengyel oilfield and exploration for new fields. 
For this purpose, a total exploratory footage of 
3,937,200 feet (against 2,067,030 feet per year in 
1950-1954) is to be drilled during the five years, 
and drilling operations are to be carried to a depth 
of 13,124-16,405 feet. 

The production of gasoline, kerosine and diesel 
fuel is to increase by 53% within the five-year 
period, the quality of motor gasoline is to be im- 
proved and the quota of motor lubricants refined 
with solvents is to be increased from the present 
10% to at least 45%. A cracking plant for process- 
ing of crude from the Nagylengyel field is to be 
established, and gases for the production of petro- 
chemicals are to be utilized, according to the plan. 
Drilling with water instead of mud is to be applied 
on a larger scale and, by 1960, 40% of drilling should 
be done with turbo-drills. Secondary recovery 
methods are to be applied on a larger scale, es- 
pecially in the deposits of south Zala. 





According to Gyoergy Kertai, chief geologist, the 
planned 25% increase in crude production cannot 
be realized with the wells presently in operation. 
Kertai asserted, however, that 10 to 15 places have 
been located with prospects for oil or gas. 


Poland. in 1955, Poland produced 386,000 metric 
tons (7,720 b/d) of crude oil. Crude imports totaled 
545,000 metric tons (10,900 b/d) of (408,000 metric 
tons from the Soviet Union) and 885,700 metric tons 
(17,714 b/d) for petroleum products (239,400 metric 
tons from the Soviet Union), of which gasoline was 
420,000 metric tons (8,400 b/d). Of the total, 94,000 
metric tons was from the USSR. The total import of 
petroleum products in 1954 was 716,204 metric tons 
(14,324 b/d). 

In 1955, Poland had a refining stock of 931,000 
metric tons (18,620 b/d) of crude. However, most 
Western estimates of Polish topping capacity give 
the figure 500,000 metric tons per year (10,000 b/d). 
It can be assumed that the Poles would not have 
imported that much crude unless they had the 
facilities to process it. 

For 1955, two refineries were scheduled to come 
into full operation after enlargements. The Trze- 
binka refinery, built in 1951, was to be enlarged to 
four times its former capacity. The capacity of the 
Rzeszow refinery was trebled by the installation of 
a Polish-built, completely automatic “two-grade 
pipe-tower distiller” (translation from Polish paper 
Zycie Warszawy, Dec. 2, 1955) and some other in- 
stallations, thus making this refinery one of the 
biggest in Poland. 


New Refineries in Turkey and Greece 


The 1,500,000th barrel of crude oil has been proc- 
essed in Turkey’s new modern petroleum refinery 
located at Batman near the Ramandag oil field in 
southeastern Turkey. Near-capacity operation has 
been maintained since the crude distillation unit 
went on stream in August 1955 and the TCC unit in 
December 1955. 

Built by the Ralph M. Parsons Co., the $14 million 
Batman refinery is designed to receive by pipe line 
from the Ramandag field 7,000 b/d of crude oil for 
processing to 1,430 barrels of high octane motor fuel, 
3,120 barrels of railroad fuel oil, 500 barrels of jet 
airplane fuel and 1,420 barrels of asphalt. 





The 1,509,000 barrel of crude was processed during June in the government's new Bat- 
man refinery, shown above, which came on stream the end of 1955. The refinery supplies 
about $3 million worth of products which were formerly imported. (Photo courtesy of 


Ralph M. Parsons Co.) 
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The self-sufficiency in fuel for the southeastern 
provinces will save approximately $3 million per 
year in foreign exchange formerly required for im- 
porting motor gasoline and jet fuel. In addition, the 
conversion of railroad locomotives to fuel oil is ex- 
pected to release about 300,000 tons of high grade 
coal annually for other purposes. Up to 75,000 tons 
of asphalt per year will be available for the national 
program of street and highway construction. On an 
overall annual basis, 305,000 tons of petroleum prod- 
ucts will be provided. 

The refinery comprises units for atmospheric dis- 
tillation, vacuum distillation for asphalt, catalytic 


cracking, vacuum-feed preparation for TCC, and 
gasoline treating. In addition to the processing units, 
there are facilities for tankage, blending and trans- 
fer, as well as a central power plant. 

The Batman refinery was financed 90% by the 
Republic of Turkey out of current revenue, the 
remainder being raised through a short-term private 
bank loan. No U. S. government aid was involved. 
The refinery is owned and operated by Turkiye 
Petrolleri Anonim Ortakligi, an organization which 
is 51% gwned by the government of Turkey; 49% 
ownership is available for private investment by 
Turkish nationals and foreign investors. 


Scale model of the new 30,000 b/d refinery being built in Greece at Aspropyrgos, 15 
miles west of Athens. It includes crude distillation, catalytic naphtha reforming, gas 
fractionation, gasoline stabilization, and asphalt manufacturing facilities. A 1542 mile 
products line is being built to Athens. The new refinery will cover the majority of the 


country’s oil needs. (Photo courtesy of Hydrocarbon Research, Inc.). 
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New Increases in Belgian 
and Dutch Refining 


(continued from page 132) 


(Nederland) N.V. which deals with both refining 
and distribution. Construction of this refinery com- 
menced in July, 1948 and it went on stream in 
February, 1950. The original capacity of the plant 
was 20,000 b/d but this has been gradually increased 
to 41,000 b/d. No lubricants are produced, the re- 
finery being essentially designed for the production 
of all grades of fuels, together with illuminating 
kerosine. 

The process units include a 41,000 b/d two-stage 
crude distillation, a naphtha rerun and stabilizing 
unit, a 9,000 b/d thermal cracking unit, a 6,500 b/d 
thermal reforming unit, an Edeleanu sulfur dioxide 
kerosine treating unit, a 950 b/d catalytic polymer- 
ization plant for C, and C, olefines, and a lead 
sulfide sweetening plant for treatment of gasoline, 
kerosine and jet fuels. 

New plant is under erection, with a view to 
quality improvement of products. Started in 1955, 
it is due for completion in 1957. These extensions 
include a 7,000 b/d Platformer-Unifier and a 4,000 
b/d diesel de-sulfurizer, together with the erection 
of the necessary auxiliary plant. The refinery has 
about two million barrels of bulk storage in tanks 
ranging in capacity from 2,500 to 87,500 barrels. 

Central research laboratories at Pernis are now 
under construction and when completed will cover 
approximately 30,000 sq. ft, with the following 
sections: (1) Equipment for the practical perfor- 
mance testing of company products. This includes 
a chassis dynamometer, a number of engine dyna- 
mometer test cells and equipment for testing of 
a variety of petroleum operated appliances. (2) 
Equipment for the evaluation of crude oils, in- 
cluding distillation and catalytic processing. (3) 
Equipment for the evaluation of catalysts and for 
spectographic analysis. (4) Chemical and physical 
testing laboratories. 


Esso Nederland N.V. has announced agreement 
with the Ministry of Economic Affairs for the 
Netherlands covering construction of a new re- 
finery at Rotterdam. Initial capacity will be 30,000 
to 40,000 b/d and estimated cost is $29 million. Con- 
struction is to begin during 1956, with completion 
by 1960. The plant will be operated by Jersey 
Standard’s Dutch affiliate, which to date has re- 
ceived its products for distribution in the Nether- 
lands partly from Jersey Standard’s 50% participa- 
tion in Nederlandse Aardolie Maatschappij and the 
remainder from Esso Standard Refinery S.A. at 
Antwerp and the Lago Oil and Transport Com- 
pany’s refinery at Aruba, D. W. I. END 


New Socony Mobil Divisions 


Four new subdivisions have been set up in the 
refinery engineering division of Socony Mobil Oil 
Co. Each is headed by an assistant manager re- 
porting to Edward L. Sinclair, manager of the 
division. The new assistant managers are: Ernest 
Utterback, formerly chief mechanical engineer, who 
will head the project section; Vernon O. Bowles, 
formerly chief process engineer, who will be in 
charge of the development section; Andrew K. Brum- 
baugh, formerly project manager for construction of 
the Altona, Australia, refinery of Standard-Vacuum 
Oil Company, who has been named head of the 
design section; Benjamin F. Hartman, formerly 
technical director of Socony Mobil’s Augusta, Kans., 
refinery, who has been appointed to head the 
general engineering section. Austin C. Brightman, 
who has been chief project engineer, has been 
appointed administrative assistant to Mr. Sinclair. 

Four project managers have been named as fol- 
lows: Roy M. Owens, who was formerly chief 
foreign project engineer; D. G. Van Tilburg, who 
has been process engineer; R. E. Redfield, who has 
been chief maintenance and corrosion engineer; 
James I. Lawrence, formerly chief engineer of 
Socony Mobil’s Paulsboro, N. J., refinery. 








Nn E Bratton R J. W olf 


New Kellogg Appointments 


R. J. Wolf, vice president, The M. W. Kellogg Co., 
announces two staff additions, W. E. Bratton and 
Ralph L. Clarke, who will represent the company in 
the administration and handling of engineering and 
construction contracts in the petroleum and petro- 
chemical fields 

Mr. Bratton was formerly head of the contract 
department of The Lummus Co. Prior to his ap- 
pointment to this position in 1953, he had served 
for two years as Lummus’ special representative 
in Washington 

Mr. Clarke was formerly with the Badger Process 
division of Stone & Webster Engineering Corp. A 
petroleum engineer, he has had extensive design and 


Additions to Aden Refinery 


A thermal reforming unit with a capacity of 8,000 
b/d is to be installed in the Aden refinery of the 
British Petroleum Co 

Work is also going ahead with an extension of the 
refinery’s cooling water system. By installation of 
new pumps and pipe lines, it is being increased 
from two million gallons per hour to three million 
gallons. 
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PIPE LINE TRENCHING 
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trenches. 









Engineers in oil-producing countries know the best ma 


Three models are available, 





chines for the job. For trenching, they specify ALLEN—a name renowned 
for reliability, freedom from costly breakdowns, and ease of maintenance 
In hot, dusty conditions, ALLEN trenchers slog on, day in, day out, stand 
ing up to years of continuous hard work—they have no equal anywhere 
the 12/21, the 16/60, (shown in the illustra 


tion on the left, digging in hard sand) and the new 14/30 for medium siz 


ALLEN 


TRENCHERS 


Illustrated catalogues and technical data on request 
JOHN ALLEN & SONS (OXFORD) LTD. @ COWLEY e@ OXFORD e@ ENGLAND 
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(90% Stream Efficiency) 


TABLE Vil 


Summary of Direct Operating Costs 
Gulf Coast—-90% Stream Efficiency 


Case | 
F.4 Performance Number (4.6 cc TEL/GAL) 145.5 
Total Alkylate BPSD 3,719 
340 °F EP Alkylate BPSD 3,354 
c to acid |b/hr 270 
Credits 
Alkylate Value* 17¢/Gal. 
Total Credits $/CD 23,046 
Debits 
Feed Stock $/cD 7,740 
Direct Operot. Costs $/CD 2,003 
Property Taxes & Insurance 
D3% Investment $/CD 124 
Interest @4 Invest $/CD 165 
Total Debits $/CcD 10,032 
Net Credits $/CD 13,014 
$/Year 4,750,110 
sta Process Investment $ 1,500,000 
Payout on Investment? (Years) 0.32 
Net Return over Investment 
after 5 years? $ 22,250,550 
Incremental Net Credit 
over Case | $/Year 
Estimated Incremental Investment $ 


Payout on Incremental Investment—Years (2) 


1 Unloaded 


2 Before depreciation, income taxes, royalties; and excluding offsite facilities. 


Coast 
iT mW 
150 158 
3,724 3,733 
3,441 3,565 7 
222 126 3 
Labor—Men/ Shift 
17.375¢/Gal. 18.04¢/Gal. Steam—Lbs/ Hr, 
23,777 25,012 ?, 
7,740 7,740 Power—Kw 
1,807 1,662 Cooling Water—GPM 
H Aci 
143 175 re cid—T/D 
191 233 aintenance 
9,881 9,810 
13,896 15,202 vor 
5,072,040 5,548,730 
: A 
1,740,000 2,127,000 Includes Supervision. 
0.34 0.38 2 Per stream day. 
23,620,200 25,616,650 
321,930 798,620 
240,000 627,000 
0.75 0.79 


rn 

> a a oe 

3 “Shs Tes 
a rs ro) rs ray c a 
= 3 = 8 = ££ 2 
 ] a - Sc n 
$60/Man Day! 2 120 2 120 2 120 
38¢/1000 Lbs (400 PSIG) 48410 397 48410 397 48410 397 
35¢/1000 Lbs (125 PSIG) 10078 77 10092 77 28556 218 
Exhaust Steam* 4149 — 48410 — 66850 — 
0.86¢/KWH 425 79 457 85 557 103 
0.62/1000 Gal. 9919 80 11404 92 12021 97 
$20 /Ton(Net}® 60.1 1085 47.0 845 27.4 494 
@ 4% Investment 165 191 233 
2003 1807 1662 


8 Initial acid cost minus spent acid credit. 


* Steam consumption was based upon 400 psig steam to the refrigeration compressor 
turbine and exhausting at 40 psig. resulting in a 26 #/Hr./HP water rate. In Cases | 
& Ill, there is an excess and deficiency in steam, respectively, over what the frac- 
tionation equipment can use and the compressor turbine can exhaust. If other steam 


pressures are available, Case | would be in balance at 22.5 water rate and Case II! 


at 36 water rate. 








Alkylation for Motor Fuels 
of the Future 
(Continued from page 63) 


alkylate in the deisobutanizer tower is 
costly, investment and operating costs can 
be reduced considerably if the isobutane 
concentrations can be increased by other 
means. TaBLe IV illustrates how the isobu- 
tane concentration and the isobutane to 
olefin ratio build up in a five-zone reactor 
as a result of the unique use of a refrig- 
erant. 

Maximum flexibility of operation is a key 





TABLE V 
Inspection of Alkylate Samples 
Light Heavy 
Description Alky Alky 
Yield Liquid Volume % 96.0 4.0 
Gravity “API 69.5 52.C 
Color Saybolt +30 +4 
ASTM Distillation 
1eP 134 340 
5 180 360 
10 189 370 
20 201 374 
30 209 380 
40 216 384 
50 220 389 
60 224 396 
70 229 408 
80 235 430 
90 250 490 
95 282 542 
End Point 338 574 
RVP 3.0 
-C4 0.1 
%C5 5.0 
Octane Rating 
Research (Fl) Clear 96.0 80.3 
+0.5 cc TEL iso+0.33cc 
eer = iso+0.30ec 
” Neche tis iso-+-0.73ec 
* asad iso+1.18¢c 
Motor F2 Clear 92.8 
Aviation F3+-4.6cc TEL iso+1.40cc 
Performance Number 131.6 
Aviation 4F-+-4,6cc TEL iso+5.3ec 
Performance Number 158.4 
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feature of the auto refrigeration system, 
both from type of feed handled and range 
of operating capacity. Feeds containing 
propylene, butylene and amylenes (C, 
olefins) can be processed in this reactor in 
any combination. The process flow arrange- 
ment shown on Figure 8 can be operated 


with propane-propylene feed, butane-. 


butylene feed, pentane-amylene feed or any 
mixture of these feeds. Propane in the re- 
actor system will be present in higher con- 
centrations in the reactor vapors than else- 
where. For efficient removal of propane 
from the alkylation system, the depro- 
panizer feed stream, relatively rich in pro- 
pane, can be taken from the refrigerant 
circuit. The propane content of this refrig- 
erant stream can be changed by the simple 
expedient of changing the reactor pressure. 
The ability to change the refrigerant com- 
positions by varying the reactor pressure 
also provides a means of obtaining addi- 
tional capacity from the refrigeration com- 
pressor. Refrigeration load varies directly 
with alkylate production rate. By increas- 
ing the reactor pressure the refrigeration 
load can be inceased with a given compres- 
sor, provided sufficient condenser surface 
is available. 

Yields. Product distribution and inspec- 
tion data from a typical H,SO, alkylation 
unit are shown in Taste V. During a five- 
day test conducted in this unit, with ole- 
fin feed consisting of 21% propylene and 
79% butylenes, the average quality of the 
alkylate produced was 158.4 F4 PN (46 
cecTEL). Actual acid consumption during 
this period averaged 0.488 pound per gallon 
of total alkylate. This figure adjusted to 
the basis of 100% purity H,SO, acid re- 
sults in a corrected make-up of 0.39 Ib/gal. 
This very low acid consumption is con- 
sistent with the high quality of the alkylate 
produced. The corresponding alkylate 


quality for similar reactor conditions when 
charging straight butylene feed is a 161 F4 
performance number, based on correlations 
of commercial operating data. The corre- 
sponding acid consumption when charging 
butylene feed is 0.26 lb/gal. 

Economics. Tastes VI and VII present 
three cases representing practical H,SO, 
alkylate qualities to show the relative eco- 
nomic merits of producing a low quality 
alkylate of 145.5 F4 PN, an average alkyla- 
tion quality of 150 F4 PN (4.6cc TEL), and 
a high quality alkylate of 158 F4 PN. 

The economics for the three cases as 
displayed in Taste VI indicate that the pay- 
out is in the same order of magnitude for 
all cases. The payout period shown in this 
table is before income taxes and royalties, 
and does not include a normal burden rate 
or indirect costs associated with these 
facilities. The production of the highest 
quality alkylate (Case III) overcomes the 
disadvantage of highest investment cost 
and results in the highest net return over 
investment after five years. This is due 
largely to increased product value and re- 
duction in acid consumption. | 

Direct operating costs are detailed in 
Taste VII. Geographical location, however, 
should be considered in reviewing this 
table, since the utility charges as well as 
product prices shown here are typical of 
the Gulf Coast. END 
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Put your money on Holman Tube 
Expander Motors. Models available 
range from sizes suitable for condenser 
tubes to sizes capable of dealing with 
the largest, heavy-walled alloy tubes. 
Powered by compact, vane-type motors 
built to withstand the heaviest shock 
loads, these high-efficiency tools are as 
reliable as only Holman can make them! 





_.. get told off Holman 
Puoumotic loots 
Holman 


PNEUMATIC TOOLS 
AIR COMPRESSORS 
ROCK DRILLS 











HOLMAN BROS. LTD., CAMBORNE, ENGLANI 
Telephone : Camborne 2275 (10 lines) 

Telegrams : Airdrill, Camborne 

London Office : 44 Brook Street, W.! Hyde Park 9444 
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Texaco Ammonia Plant French Petrochemical Plant Increased 


The Texas Co. will start construction this fall of The manufacture of petroleum chemicals at the 
in ammonia plant of 180 tons a day capacity at its Naphtachimie plant near Lavera refinery, Marseilles, 
Lockport, Ill., refinery. The plant will have facilities is to be increased. Lavera refinery is operated by 
for converting a substantial part of the ammonia to B. P.’s French associate, Societe Francaise des Pe- 
nitrogen solutions. Operations will start late in 1957. troles BP, which has a shareholding in the Naph- 

When completed, the ammonia plant will be tachimie plant. 

Texaco’s second major petrochemicals facility. The Naphtachimie was commissioned early in 1953 for 
first, an additives plant at the company’s largest the production of a range of petroleum chemicals 
refinery in Port Arthur, Texas, will begin produc- derived from a naphtha feedstock supplied by Le- 
tion early next year vera Refinery. Main products are ethylene and 

Up to the present time Texaco has been active in propylene, which are processed into solvents and 
the petrochemicals field principally through affili- anti-freeze liquid. 
ited companies and the production of “captive-use” The plant is now to be converted to use either 
additive materials such as Petrox. Texaco has a 50% a light naphtha or gasoline feedstock, and the ca- 
interest in two petrochemical companies, the Jeffer- pacity is to be increased—the ethylene from 10,000 
on Chemical Co. and the Texas-U.S. Chemical Co. tons a year to 18,000 tons and the propylene from 
[he new Lockport and Port Arthur facilities will 9,000 tons to 18,000 tons. Some high-grade gasoline 

ive the company a substantial direct participation component will be produced. 


n the petrochemicals industry 


CONTRACTORS TO THE OIL INDUSTRY 








The Iraq Government Refinery at Daura, Baghdad. We supplied 
the maiority of the tanks and did all the tank erection work. 


Suppliers and Builders of Steel Tanks of all kinds, 
Pressure Vessels, etc. 


Civil Engineering and Building Contractors. 


Pipe lines, pump stations, power stations, degassing 
stations, steel buildings, residential and _ office 
buildings, etc. 


MOTHERWELL BRIDGE CONTRACTING 
AND TRADING COMPANY, LTD. 


Offices and Branches in : 
Baghdad : Kirkuk : Basrah * Damascus P Homs , Kuwait i Bahrain 
Qatar Aden . Karachi $ Nicosia : Benghazi . Iran , West Africa 
London Office : 82 VICTORIA STREET, S.W.1 (Telephone: Victoria 4183) 
Middle Kast Headquarters . . . . P.O. BOX 1036, BEIRUT, LEBANON 
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The M. W. Kellogg Company now is at home in this 
new building at 711 Third Avenue, between 44th and 
45th Streets, New York City. Main offices of the company 
for many years have been at 225 Broadway, but growth 
in recent years has forced going to several other loca- 
tions in that area for office space. Pullman Incorporated, 
Kellogg’s parent company, also has offices in the neu 
building, as does Trailmebile, Inc., another Pullman 
subsidiary. The famous “EI” has been torn down and 
Third Ave. is now a wide, fast-moving thoroughfare. 


Tunisian Imports To Rise 


A forecast of imports of petroleum products for 
the year starting next July 1, has been made by 
U. S. officials in Tunis. The forecast for July 1, 1955, 
to June 30, 1957 (in long tons) shows: gasoline, 
86,500; kerosine, 35,400; gas oil, 90,000; avgas, 5,100; 
jet fuel, none; fuel oil, (light and heavy) 175,000; 
lubricants 8,600. 1955 figures are as follows: 

Petroleum Products Imvorts—1955 


(Long Tons) 


ORIGIN 
Waroion France Total 
Gasoline 39,200 45,500 84,700 
Kerosine 14,800 21,000 35,800 
Gas oil 58,900 47,600 106,500 
Heavy fuel oil 14,300 176,800 191,100 
Diesel oil 2,000 — 2,000 


Civilian consumption of major petroleum products 
is as follows: 


Civilian Consumption—1955 


(In Hectoliters* ) 


Fsso Shell Other TOTAL 
Gasoline 390,000 355,000 418,000 1,163,000 
Kerosine 138,000 109,000 187,000 434,000 
Gas oil (*) 370,000 298,000 380,000 1,048,000 
Aviation gas. 44,000 16,000 — 60,000 


Fuel oil, lgt. 7,217 7,327 35,084 49,628 
Fuel oil, hvy. 543,590 512,820 738,461 1,794,871 
* Includes bunker. 


New Austrian Gas Company 


A “Study Society for Natural Gas Supply, Ltd.” 
was founded by the Federal Ministry of Communi- 
cation and Nationalized Industries January 19, 1956. 
Shareholders are the Austrian Mineral Oil Adminis- 
tration, the Alpine Montan Co., the United Austrian 
Iron and Steel Works and the Boehler-Works. The 
company is headed by Dr. Karl Friedl, one of the 
four public administrators of the Austrian Mineral 
Oil Administration. The company plans to construct 
a natural gas pipe line from the Austrian Oil Ad- 
ministration’s gas deposits in lower Austria to the 
industrial areas in the province of Styria. 

A similar plan has been announced by the NIO- 
GAS Co., owned by the province of Lower Austria, 
and NEWAG (Lower Austrian Electricity Works, 
Ltd.), Styria. 


WORLD PETROLEUM 





















































i, 





With some of the largest and best equipped design 
offices in Britain, the Matthew Hall organisation is justifiably 
proud of its ability to undertake the complete design of large 
chemical and oil refinery projects. 

By shrewd planning and efficient direction there is no 


shortage of skilled design staff at Matthew Hall. 


Design facilities are at your Service 


The Matthew Hall Group can engineer your plant from 
conception to completion—-not only design but procurement, 


construction, and commissioning too ! 


MATTHEW HALL 


MPANIES 





MATTHEW HALL HOUSE DORSET SQUARE ~~ LONDON WN.W.! * ENGLAND 
Glasgow Manchester Bristol Belfast Dublir tha 


Cape Town Ww ~ Lagos Bulaway Salisb 
































You can 


LICK YOUR PROBLEM 
easier when you 


Go to JERGUSON 
for Liquid Level 


Gages and Valves 





Here’s why: 
Complete Line of 
Armored Gages and Valves 


Complete line of Armored Gages and 
Valves for handling hazardous or valuable 
liquids without fear of leakage or breakage. 


Special Function Gages and Valves 
Non-Frosting, Large Chamber, Heated 

and Cooled, Welding Pad, Remote Reading. 

Choice of Materials and Linings 


Gages and Valves made in stainless, 
monel, nickel, hastelloy, etc. Linings in 
rubber, neoprene, lead, Kel-F and other 
materials 


Other Variations 
to Meet Your Needs 


Variety of close hookups; end, side or 
back connections. Valves available with 
quick-closing, double seating or throttling 
stem; vacuum tailpiece; connections flanged, 
socket welding, solid shank or spherical 
union. New design valves for instrument 
connection and sampling service. 


Experience; Cooperation 


Specialists in level indication where the 
service is hazardous, using special materials 
and construction, for any pressure. Progress 
based on working with men in the field. 
Jerguson engineers are ready and willing to 
help you with your problem . . . to develop 
exactly the right equipment for you. 


Ask Jerguson to help on your prob- 
lem, or write for General Catalog. 





Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 

Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
trole Service, Paris, France 











Offices or manufacturing affiliates 
in principal cities of United States, 
Canada and Europe 
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U.S. Patents 
(Continued from page 144) 


in other fields. Reforming, for example, has caused 
much work on feed stock preparation and on prod- 
ucts separation. 

A refining process for clarifying a caustic treated 
hazy oil by treatment with air at controlled condi- 
tions is described in Standard Oil Co. (Ind.) 2,725,- 
340 (M. Gordon and H. M. Schaver). In the same 
company’s 2,727,851 J..H. Krause improves the 
color stability of copper chloride sweetened oils by 
extracting phenols with liquid sulfur dioxide. Gum 
forming components may be removed from cracked 
gasoline by selective oxidation and polymerization 
according to Shell Oil Dev. Co.’s 2,726,194 (A. C. 
van Beest, J. W. LeNobel, C. P. van Dijk and F. J. F. 
van der Plaas). 

A method for removing nitrogen compounds from 
hydrocarbon oils is disclosed in 2,729,595 (W. L. 
Denton and W. E. Garwood to Socony Mobil Oil 
Co.). The oil is contacted at 650-750°F in a specific 
ratio with iodine, hydrogen iodide or a mixture 
thereof. 

Many patents continue to issue on the subject of 
extraction and extractive distillation. Phosphorus 
tribromide is proposed as an extractive distillation 
entrainer in Phillips Petroleum Co. 2,736,691 (W. T. 
Nelson). Two Standard Oil Co. (Ind.) patents are 
concerned with the separation of ethylbenzene from 
isomeric xylenes. According to 2,739,992 (A. P. Lien 
and D. A. McCauley) the isomer mixture is ex- 
tracted with HF-AgF at 30-160°F. In 2,728,803 Mc- 
Cauley and Lien propose extraction with HF-BF, 
at -25 to -50°F. (See Figure 3.) 

Xylene separation is discussed by B. H. Shoe- 
maker in 2,727,078 (to Standard Oil Co. Ind.). 
HF-BF, is the solvent and a low boiling saturated 
hydrocarbon is used as countersolvent. J. L. Talbot 
(2,738,372 to California Research Corp.) complexes 
o- or p-xylene with HF-BF,; m-xylene is then in- 
troduced and a m-xylene lean hydrocarbon phase 
is separated from a m-xylene rich acid phase. Aro- 
matics separation by means of a cyclic adsorption 
process is discussed in Esso Research & Eng. Co.’s 
2,728,800 (R. S. Manne and B. M. Filbert). 

Two American Oil Co. patents treat extractive 
distillation procedures. Solvent recovery is the sub- 
ject of 2,727,848 (C. C. Georgian), while 2,726,999 
(P. L. Brandt and M. C. Hopkins) discusses the use 
of phénol to prevent fouling during the extractive 
distillation of benzene concentrates. 

A benzene fraction may be purified by mild 
liquid phase clay treating and distillation accord- 
ing to D. S. Maisel and B. I. Smith (2,733,286 to 
Esso Research & Eng. Co.). S. W. Wilson and T. G. 
Jones disclose a method of removing C, and C, 
cyclodienes from cracked naphtha (2,733,279 to Esso 
Res. & Eng. Co.). 

Aromatics and sulfur compounds can be removed 
from a virgin distillate above gasoline boiling range 
by extraction with sulfur dioxide and an aluminum 
chloride-hydrocarbon complex. (R. C. Arnold and 
A. P. Lien in 2,739,925 to Standard Oil Co., Ind.). 

The removal of vanadium and/or sodium from 
petroleum feeds is discussed in British Petroleum 
Co.’s 2,730,487 (F. W. B. Porter and R. P. Northcott). 
The hydrocarbons are passed at 750-800°F and 500- 
1500 psi over a contact material comprising alumina 
and 1-10% titania. 

Additives—A relatively small number of patents 
continues to be issued on the use of fuel additives. 
A rust retarding additive for light petroleum frac- 
tions is described in Sinclair Refining Co.’s 2,739,- 
050 (T. G. Wisherd). It consists of ammonia neu- 
tralized sulfonated bottoms from the production of 
dodecylbenzene. A gasoline additive which reduces 
combustion deposits in the engine is disclosed in 
Esso Research & Eng. Co.’s 2,739,049 (V. F. Massa 
and B. B. Russell). An aluminum alcohalate having 
3-10 Catoms is employed in amounts of 0.001 to 
0.1% together with 0.001-0.01% of a peptizing agent, 
comprising alkali metal alkyl phenyl sulfide. 

Fuel oil stabilization against sedimentation is the 
subject of R. B. Thompson in 2,734,814 (to Universal 
Oil Products Co.). Nitro pyrimidine is the additive 
used. D. T. Rogers, C. J. Bitzer and H. W. Rudd 
(2,739,051 to Esso Research & Engineering Co.) 
stabilize fuel oil obtained in a cracking operation 
with an alkali earth metal salt of an alkyl phenol 
sulfide in combination with the residues obtained by 





distillation of acid treated and neutralized lube oil 
from naphthenic crudes. 

According to W. H. Alderson and J. H. Easthajen 
(2,729,594 to California Research Corp.) the in- 
stability of cracked fuel oils can be overcome by 
controlled treatment with sulfuric acid, followed 
by alkali or caustic treatment. 

Catalysts—Most patents for the preparation of 
catalysts are for specific applications and have been 
discussed with the processes. Some of the more gen- 
eral patents will be treated here. J. B. McKinley 
and C. W. Montgomery (2,741,602 to Gulf Research 
& Dev. Co.) impregnate catalyst carriers by mixing 
wet impregnated catalyst particles with previously 
dried, impregnated catalyst and drying the mix- 
ture in a fluidized bed. J. C. Morrell (2,713,560) 
describes a catalyst consisting of ortho-and/or 
pyrophosphoric acid in combination with at least 
25% kaolin and between 1-10% (based on kaolin) 
of an oxide of calcium, magnesium or zinc. 

A porous, adsorptive catalyst is prepared, accord- 
ing to T. P. Simpson, P. D. Branton and C. J. Plank 
(2,727,868 to Socony Mobil Oil Co.) by activating 
a kaolin through calcination at 1300-1600°F, mixing 
it with an alkali metal silicate in an amount fur- 
nishing 20-50% of total dry solids in the product, 
acidifying the resultant mixture to a pH of about 
0.55 and base exchanging alkali metal from the 
hydrogel. 

W. N. Laporte (2,742,408 to Sun Oil Co.) contacts 
gaseous reactants with a solid catalyst, having a 
liquid film on its surface by subjecting catalyst and 
reactants to sonic vibrations having a frequency of 
at least 1000 cycles/second. END 


May Sell UOP Stock 


All or part of the stock in Universal Oil Products 
Company may be sold by the Guaranty Trust Co., 
trustee for the American Chemical Society’s Petro- 
leum Research Fund. Guaranty has asked approval 
of the move by the New York Supreme Court. 
Trustees for the fund wish to obtain greater diver- 
sification in the securities portfolio. 

UOP stock was given to the American Chemical 
Society by a group of oil companies in 1944 to foster 
scientific research in the petroleum industry. 


Large New German Esso Refinery 


Herr Geyer, chairman of Esso’s German sub- 
sidiary, has announced a plan to build a refinery 
near Cologne with a capacity of 60,000 b/d by the 
spring of 1959, to be enlarged to 100,000 b/d by 
1961. 25 million square feet of land has been 
acquired. Nearly all building contracts will be 
placed with German firms. This will be part of a 
$118 million investment program by Esso in Ger- 
many. It is to be financed one-third by a bond 
issue in Germany, one-third by Standard Oil (N. J.) 
underwriting a fresh equity issue, and the rest out 
of earned writeoffs and profits. The refinery will 
concentrate on fuel oil production and only the 
minimum of gasoline will be made. The plan at 
present is to produce 36% gas oil and medium fuel 
oil and 40 percent heavy fuel oil. Gasoline and jet 
fuel will account for most of the balance, and part 
of the former is planned for conversion to gas and, 
ultimately, petrochemicals. 

The company has also recently ordered six 36,000 
dwt tankers from German shipyards and plans, in 
conjunction with other international oil companies, 
to build a $36 million pipe line linking the Cologne 
refinery area with either Rotterdam or Wilhelms- 
haven. 


Yugoslav Refinery Fire 


The new thermal cracking plant of the Bosanski 
Brod Oil Refinery was damaged by fire on January 
28, 1956. The damage was estimated at 50,000,000 
dinar ($166,500). This was the second time that fire 
has broken out in the cracking plant. The first fire 
occurred when the cracking plant was put into 
operation in 1954. Yugoslavia claims that poor con- 
struction and workmanship of the West German 
firm which had built the refinery were the cause of 
the first fire. In this connection the opinion of The 
M. W. Kellogg Co. was asked. The Americans were 
said to have agreed on several points with the 
Yugoslavs. 

A special commission is presently investigating 
the causes of the second fire. 
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ewe 6 TILTING DISC 


CHECK VALVES 


—range now extended to cover all requirements 
of the American Petroleum Institute, Standard 6D 




















The quality Check Valve for 
your service, in materials, 

sizes and the pressure range 
for your special requirements. 


: 
{ LOW HEAD LOSS 
CANADIAN BUILT 


\ 
(Xe) LONG OPERATING LIFE 


- % LOW MAINTENANCE COST Dominion Tilting Disc Check Valves are 
ont being supplied for the 45,000 BBL per day 
ES) BACKED BY 25 YEARS OF TILTING DISC Imperial Oil Refinery at Dartmouth, Nova Scotia 
rs 


CHECK VALVE MANUFACTURING EXPERIENCE 


May we send you our Bulletin No. 211-P 
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Revenue For Petrobras 


Virtually all 
being 


automobile in Brazil are 
a chance to become stockholders in 
Petrobras, the government petroleum monopoly. 
The government is issuing in April debentures for 
the face value of annual license fees paid by auto 
owners as a means of obtaining revenue for Petro- 
I The interest will be 7% and the amortization 


1 20 years 


owners 
given 


pras 


The revenue involved is estimated at 1,900 million 
cruzeiros, covering a four-year period, rising from 
400 million cruzeiros in 1954 to 550 million cruzeiros 
in 1957 

After 18 months, holders will have the right to 


their holdings to 
Thus,” 


| 
vehicle owner 


convert preferred shares in 
one official said, “every motor 
is potentially a stockholder in Petro- 
a small, direct interest in its for- 
Since Brazilian law does not allow holdings 
in Petrobras by foreigners, presumably only Bra- 
zilians would be allowed to convert their holdings. 


Petrobras 


bra ind gets 
tunes 


Above, Ferry Balfour, Britisk Columbia, powered and steered with two Harbormasters, 


Harbormasters are ready 
answer to many tough marine 


31 Oil Papers At World 


Power Conference 


Of about 260 papers submitted to the 5th World 
Power Conference, 31 lectures dealt with petroleum 
(Austria 4, Germany 6, France 6, Great Britain 
7, Hungary 3, United States 2, Denmark 1, Poland 
1, Japan 1). The conference, attended by over 3,000 
delegates, was held in Vienna, June 17-23, 1956. 

The Soviet Union sent a 3l-member delegation, 
headed by Deputy Power Minister Chiyov. 
Czechoslovakia was represented by 55 scientists. 


Completes Unifining Unit 


A 1,000-barrel Unifining unit, designed to operate 
on a blocked-out basis as a feed preparation sec- 
tion for a UOP Platformer and to improve specialty 
products, has gone on stream at the Falling Rock, 
W. Va., refinery of Elk Refining Co. 


power and steering problems ) 


these heavy duty outboard 
propulsion and steering units are 
a com plete package, compact 


and easily installed 


Quickly and easily installed 


Harbormasters are assembled and tested at the plant 
and are ready for immediate use on barges, ferries, fish- 
ing craft, tows, lighters, dredges, etc. In many cases 
Harbormasters can be installed and ready to go merely 
by mounting with four hold-down bolts. Even on larg- 
est units, only fuel tanks and controls are installed 
separately. 


Outstanding maneuverability 


You have 360-degree maneuverability and can dock or 
maneuver in crowded quarters, stay headed into the 
current on sharp river bends or in tide rips, run into 
locks without losing time, shunt or pick up barges with 
precision, or reverse with full power. 


Rugged-Powerful 


With these outboards you 
get more actual delivered 
thrust per H.P. than with the same engine 
with an inboard system. Harbormasters are 
heavy duty equipment, built ruggedly for long 
life. They are ideal for coastwise service as 
well as in harbors, lakes, canals, and rivers. 
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Catherine Graham, showing Har- 
bormaster elevated for inspection. 


Easy service and maintenance 


Special 180° elevating mechanism allows one-man 
Operator to raise entire submerged assembly to any 
degree he desires. No dry docking or diving is neces- 
sary for repairs. 


Shallow water protection 


In shallow water, shear pin lets tail section ride up 
and over submerged obstacles. Shear pin is easily re- 
placed while underway. If desired, the unit can be 
operated with tail section in partially elevated position 
to reduce draft. 


Models and installations 
to meet your needs 


Four series are available with models ranging from 40 
to 400 h.p. All are designed for installation on existing 
powered or unpowered craft and on new craft of all 
types. In many cases the installation can be made with 
no alterations to the hull whatever. 


Harbormaster Outboard Propulsion and Steering is the 
money-saving way to solve many tough marine power 
and steering problems. Recommendations are available 
without charge, based on hundreds of installations. 
Send for New Catalog giving complete information 
and showing many Harbormasters in action. 


MURRAY & TREGURTHA, INC. 
26 Hancock Street 


QUINCY 71, MASSACHUSETTS 


3 








The Sun Oil Co, at its 
handles cleaning and repair chores aboard the com- 
pany’s petroleum transports by a venturi-type, portable 


Nederland, Texas, terminal 


air mover. Called the M-S-A-Lamb Air-Mover, this 
comparatively inexpensive device weighs only 31 pounds 
but will move as much as 27,000 cubic feet of air per 
minute. Its operation is based on the venturi effect 
produced when compressed air is expanded at high 
velocity through an annular orifice and outlet horn. The 
device has no motors, turbines, fans, or moving parts 
of any kind. Picture shows its use in replacing stale 
cargo hold air. A screen covers the opening as a safety 
measure. 


Tank Truck Delivery 
Charges Eliminated 


DuPont terminal charges for tank truck deliveries 
of tetraethyl lead anti-knock compound were 
eliminated on Hay 15, according to an announcement 
by David H. Conklin, director of sales of the com- 
pany’s petroleum chemical division. Removing the 
charges of $32.25 per tank truck on deliveries makes 
the cost of tetraethyl lead to the refiner the same 
whether shipped in tank trucks or tank car and is 
in line with DuPont’s policy of reducing costs to re- 
finers when possible. Tank truck deliveries are 
available from Carneys Point, N. J. and Elmonte, 
Calif. 


Launch Supertanker 


The 32,000-ton supertanker, “Cities Service 
Miami,” was launched May 23 at Baltimore, becom- 
ing the second ship constructed by Cities Service 
under the United States Maritime Administration’s 
“trade-in-and-build” program. The first ship, “Cities 
Service Baltimore,” was launched at the same yards 
March 8 and will be delivered July 14, 1956. The 
keel of the third ship was laid March 20, 1956. 


Gas Turbine Power Plant Displayed 


A Clark Turbo-Mobile power plant of unique de- 
sign was exhibited at the naval gun factory in co- 
operation with the Bureau of Yards and Docks of 
the Navy during the first ASME Gas Turbine Con- 
ference held recently in Washington, D.C. This 
Turbo-Mobile power plant is capable of developing 
5,500 kilowatts of electrical power. The complete 
plant is mounted in a single railroad car and can be 
placed in operation quickly. The 5,500 kw plant has 
as its source of power a newly-designed combustion 
gas turbine which is directly connected to a gen- 
erator. This project was developed and manufac- 
tured at the Olean (N.Y.) plant of Clark Bros. Co., 
one of the Dresser Industries. 


Petrochemical Development 
In Hungary/Romania 


The Romanian-Hungarian natural gas processing 
plant at Buciumen (10 miles north of Bucharest) is 
to start production the end of 1956, according to the 
government. Purpose of the plant is experimental 
production of acetylene, acetone and other products 
by means of partial oxydization of methane. A gas 
line is being built from Romania to Tiszapalkonya 
on the Tisza river, Hungary, where a petrochemical 
plant is to be completed by 1960. 
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CHECK THESE PLUS VALUES... 
FOUND IN PACIFIC VALVES 


Handwheel rides on Yoke Non-Galling, Nickel Alloy Yoke 
Sleeve .. . Never on the Yoke. Sleeve, capable of withstanding 
temperatures up to 2000° F. 




































Precision ground Stem and 
Stem threads. Standard Grease Fittings for 

Yoke Sleeve and Stem 

Two Piece Self Aligning Gland. Lubrication. 

Long Gland for Maximum 


Packing Compression. 


Deep Stuffing Boxes for Extra 
Packing and Lantern Ring. 





Dome Type Bonnet for Lantern Ring Lubrication and 


Greater Strength. Packing Seal Possible with 
grease Injection. 
Heavy Bonnet Flanges ' 
and Bolting. Back Seating Feature in Bonnet 


for repacking while in service. 


Precision Machined for Proper 
Alignment and Tight 
Gasketed Joint. 


Machined guides in Wedge 
and Body for proper Wedge 
seating when Valve is installed 


Wall Thicknesses exceeding pa 


A.S.A. and A.P.1. specifications. Heavy Upset Forged “T” 


el ’ Head Stem. 
Heavily ribbed Body to resist 


across the face stresses. Heavy Duty Screw-in Seat 


Rings ... Hardened and ground 
to a fine finish. 


Straight thru, Full Opening 
Ports for minimum 
pressure drop. 


Pacific manufactures a complete 
line of Quality Cast and Forged 
Steel, Gate Globe and Check 
Valves and a full line of Corro 
sion Resistant Valves. Valves 
available in sizes from %” to 
24”, from 150 Ib. to 2500 Ib. 
Series. 

Write for additionai information 
or a Sales Representative. 


J PACIFIC 
Wy VALVES 
INC. 


3201 Walnut Avenue, Long Beach 7, California 
Telephone: Long Beach — GArfield 7-5451 
Los Angeles — NEvada 6-2321 


Branch Offices with Warehouse Stock and 
with Comple Valve Reconditioning Facilitie 
in Houston, Texas, and Woodbury. New Jersey 


Sales Offices In All Principal Cities 
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IN MEXICO... 


As In Other Oil-Rich Free-World Countries 


GEOLOGRAPH 


Shows Where to Look for Oil! 


Yes, Geolograph — the original 
mechanical well logger — is now in 
use in oil fields throughout the world. 
Geolograph’s policy of continuous 
research, both in’ the factory and 
field, maintains it as the most rugged 
and versatile well logging instrument 
available for use while the well is 
drilling. 
NOW AVAILABLE FOR EXPORT SALE 
(except in Canada) 


THE 


GEOLOGR APH / 


COMPANY 


er 






Geolograph's exclusive 

“TRIP ACTION” records 

any down time which 

occurs while a round trip 
is being made! 


MANUFACTURERS @) EXPORTERS 





7 NE. 27TH © P.O. BOX 29 yee) 4k tie). 

















(BARTON. 


OIL and HYDRAULIC 
PIPE LINES 



















“OIL WHARF MACHINERY 
including OIL CRANES 


HOSE HANDLING 
GEAR 


PILE DRIVING WINCHES 
and EQUIPMENT 














DOCKSIDE CAPSTANS 
etc., etc. 





A. BARTON (ENGINEERS) LTD. 
ST. HELENS JUNCTION, 
LANCASHIRE. ENG. 
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WITH THE WEIR “OPTIMUM” DE-AERATOR 


which is the simplest and most effective equipment for 
removing corrosive gases dissolved in boiler feed water, and 
so protecting boiler surfaces, piping, economizers, etc., from 


corrosion and pitting. 


The Weir De-aerator can readily be installed in existing 
power plants, and heat in the operating steam is retained in 
the feed water. 5 
Write for Publication No. IL.37 “Eliminate Corrosion in 
the Power Plant.” ‘ 
® 
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ON COVERING THE WORLD... 














\ 
; ‘ 
; From the early days of “ Boiler Covering’ Newalls have 
been foremost in the development of industrial insulation 
techniques. 
In almost every country, meeting all types of climatic and 
working conditions, are installations on which Newalls’ 
Insulation has for many years given maximum heat 
conservation and temperature control 
With an international contracting organisation and time- 
proved materials including Newalls (Reg’d. Brand) 
85% Magnesia, Nicosil, Newtempheit and Amosite Asbestos, 
Newalls provide an insulation service ensuring peak operating 
efficiency in Oil Refineries and Petro-Chemical plants. 
\ ayy o | ; LEADERS IN REFINERY INSULATION 
| ING VV Gb 
NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM, ENGLAND 
! A member of the TURNER & NEWALL ORGANISATION 
. Agents and vendors in most markets abroad 
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Conforming io B.S.S. 1750-1951, Stud Bolts and Nuts are being supplied by 
Rubery Owen to all the principal Oil Companies and Refinery Equipment 
Manufacturers in ever increasing quantities. Special production facilities have 


been planned to suit every requirement to both British and American Stand- 
ards with either Unified or Whitworth Threads. 


RUBBERY OWEN 
STUD BOLTS ann NUTS 


RUBERY, OWEN & CO., LTD., P.O. BOX 10, DARLASTON, 
WEDNESBURY, STAFFS., ENGLAND 


Member of the Owen Organisation. 
London Export Department: Kent House, Market Place, Oxtord Circus, W.1. 


Canadian Office: 1470 The Queensway, Postal Station N, Toronto, 14. 
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— VOKES GENSPRING 
pipe hangers are 
used throughout 
the oil industry 







Photograph by courtesy of 
The Associated Ethyl Com- 
pany Limited. 
















At their Ellesmere Port Works in Cheshire, 
The Associated Ethyl Company Limited have made use of 
VOKES GENSPRING Variable Support 
Pipe Hangers to control movement which could set up very 
great stresses in the piping. ‘Shell’ have also 
incorporated VOKES GENSPRING hangers throughout the 
Platforming Unit at their Stanlow Refinery in Cheshire. 


Photograph by courtesy of 
"Shell". 


VOKES GENSPRING 
Variable Support 
Hangers are specifically 
designed for the control of 
vibration and limited thermal 
movement of piping, but where piping 
systems need to be ‘floated’ to offset the 
effects of extensive movement, 
Vokes Genspring Constant Support 
Hangers should be used. 
The full range is detailed in the 
Vokes Genspring catalogues 















available on request. 


VOKES GENSPRING 


SUSPENSION SYSTEMS 


DEPT. 5/3. * VOKES GENSPRING LIMITED * GUILDFORD SURREY 
voit 
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THE LONDON & MIDLAND STEEL SCAFFOLDING CO. LTD. 






SCAFFOLDING FITTINGS 


oe es 


BURTON'S PATENT A 





BURTON'S PATENT BURTON'S: PATENT BURTON'S PATENT BURTON'S PATENT 
SWIVEL COUPLER SPLINT JOINT PIN PUTLOG COUPLER DOUBLE COUPLER 
For Coupling Bracing For Securing Two For fixing Putlogs or For Coupling Upright 
Tubes to Strengthen Tubes Firmly  To- Transoms to Horizon- Tubes to Horizontal 
Scaffold. gether, End to End. tal Tubes. Tubes. 





SOLID STEEL DROP-FORGED SCAFFOLDING FITTINGS 
MANUFACTURED TO B.S.S. 1139-1951 


SPECIFIED BY LEADING ENGINEERS AND CONTRACTORS 


t FOR SPEED & STRENGTH IN GENERAL CONSTRUCTION 


WORKS. ST. LUKE'S WORKS, OLD HILL, STAFFORDSHIRE, ENGLAND 

a i TELEPHONE: CRADLEY HEATH 69181—5 LINES. PBX. TELEGRAMS: DUBELGRIP, CRADLEY HEATH 
LONDON OFFICE: 6, LYGON PLACE, LONDON 'S. Ww. 1 

TELEPHONE: SLOANE 7291-3 TELEGRAMS: DUBELGRIP, SOWEST, LONDO? 
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Telegrams: Pumps, Clydebank. SCOTLAND Telephone: Clydebank 2271/2/3 





OIL PIPE LINE PUMPS 


HIGH EFFICIENCY ROBUST CONSTRUCTION 
RELIABLE IN OPERATION 


STANDARD RANGE OF PUMPS WITH CAPACITIES 
UP TO 30,000 BARRELS PER DAY 


DISCHARGE PRESSURES UP TO 1250 LB/SQ. IN. 


Illustration shows one of a series of pumps 
supplied to BRITISH PETROLEUM CO. 
LTD.'S refinery at ADEN, for pumping diesel 
and fuel oils from the refinery to the B.P. 
bunkering installation. 





DAWSON & DOWNIE L” 


Elgin Works, CLYDEBANK 
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We 


EGISTERED) 


As we stand on the threshold of our second 
Hundred Years we remember with gratitude 
the wisdom of our forbears and the skills they 
taught us. Nor do we forget the countless 
friends who showed tolerance, understanding 
and encouragement. With pride in the past, 
and enthusiasm for the future, we confidently 
embark on another century’s endeavour. 
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FLAMEPROOF 
“LITEALARM’ 


an essential 
safety device... 












... Wherever an 
explosion hazard 
exists 


Used with auxiliary alarm equipment, the ‘Litealarm’ gives 
visual warning and will operate audible warning apparatus under 
abnormal conditions, such as high temperatures, excessive 
pressures, motor over-speed and dangerous level of tank fluids. Easy 


to install and simple to operate. Full details available on request. 


FOR MINES, POWER PLANTS, OIL REFINERIES AND SIMILAR 
INSTALLATIONS. CONFORMS TO B.S.S. 229 GROUPS |, I! AND Ill. 


cas } co - * ite " or 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY LONDON. W 





ANNUAL REFINERY REVIEW, 1956 







183 





Oil Refineries of the World a ae. 
































a Name of Company Plant Location Capacity Plant Capacity 
(Continued from page 167) 4 A F . 
Crude Type Cracking Sinclair Oil & Refining Co. Puerto La Cruz 35,000 S oo 
Name of Company Plant Location Capacity Plant Capacity Texas Petroleum Co. Tucupita 10,000 S as 
USSR ; Venezuela Gulf Refining Co. Puerto La Cruz ‘*) 59,000 Comp. 23,000T 
The estimate of the number of refineries in Russia is 38 to 70. Estimated daily { 11,000 b/d Hydroforming capacity. 100,000 b/d atmospheric distillation unit 
crude capacity is 1,540,000 b/d and the cracking capacity is 640,000 b/d. The under construction, complete August 1956. 
Omsk refine in Sibera went on stream in 1955. ‘?) Dismantled. ; , : 
Wisieendile ‘S) 8,500 b/d thermal reforming capacity. A 66,000 b/d feed preparation unit 
Creole } eum Corp eT, 178.000 S§ i under construction; complete late 1956. A 33,000 b/d catalytic cracker, under 
; Casino 73,000 SC 35.000T construction and a 2,300 b/d alkylation unit projected; complete first quarter 
Mene G e Oil Co Oficina , . 1957. Also projected is a 80,000 b/d distiliation unit; complete mid-1958. 
Phil ( ate ioe 3500 WAX oe ‘*) 4,000 b/sd thermal reforming capacity. A 8,660 b/d fluid catalytic cracker 
Shall: ( Development : under construction; complete November, 1956. A 100,000 boiler and 10,000 ‘ \ 
Co. Li Casigua 1000 S yy b/sd copper sweetner under construction; complete October 1956. 
py sont 300 S a Note: Richmond Exploration Co. to build 10,000 b/d refinery at Bajo Grande. 
El Calvario 300 S — Yugoslavia: ‘ 
*s “ : 
Con : le ; Government: Rijeka 7,000 Comp. 600T 1 
Ve 1 San Lorenzo 38,000 S _ Sisak 10,000 S = 
Cardon ' 145,000 SCL 25,000T Bosanski Brod 2,800 SIC 500T . 
\ir P 115 The Ralph M. Parsons nieeae 123 
Gor ts Ltd + Dozier Eastman and Company 
Ie \ Si (Oxford) Ltd 169 ADVERTISERS INDEX a 2 om. eavelegmant Co., Inc. 44-45 
H Advertising ‘ am allay vertising 
Advertising Agencies talics 
AY Che F Company 3 ( 9 in I ) Petreco Division, Petrolite Corporation 89 
Gotl ‘ r Advertising, Inc : John C. Fellows Company 
AsI ‘ yn, Pease & Co 147 General Refractories Company 51 The Power-Gas Group 147 
‘ ' . Lewis & Gilman, Inc. 
rhe Atl: Refining Company 137 & C. and Wm. Press Ltd. 11 
N. W er & Son, Inc Geolograph Company 178 Taylor ee Ltd. 
; Lowe Runkle Company 
Avondale Marine Ways, Inc 17 Procon, Incorpora 34 
Whitlock-Swigart, Inc A. P. Green Fire Brick Company 21 Sam J. Gallay Aseertising 
Al Maescher Advertising 
Babcock & Wilcox Ltd 6 Pyrene Co. Ltd. 167 
S. H. Wright & Co. Ltd Grill Floors Ltd. 5 Nelson Advertising Service Ltd. 
‘ . . Peers & Associates Ltd. 
E. B. Badger & Sons Limited naa 42 J. P. Hall & Sone Lid e A. Reyrolle & Co. Ltd. 18 
Thames Advertising Service Ltc . BP. : ns . 
J. Peer. A iates Ltd. Rubery, Owen & Co. Ltd. 180 
Baker & Company. ine 143 Bene i oll Well ree is Goddard Watts Ltd. 
Stuart § e Adv alliburton e ementing Company 
l Ch h Ruston & Hornsby Ltd. 117 
Barne Bell Ltd 114 Hana he eon oa wae. “ Industrial Publicity Services Ltd. 
4. Barton & (¢ Engineers) Ltd 178 mabye se i Scammell Lorries Ltd. 165 
B 1 ¢ 19 The Harshaw Chemical Company 28 Wilcox Advertising Ltd. 
echte ration 
Ryder & Ingram Ltd Hercules Power Company 91 Schlumberger Surenco 71 
Fuller & Smith & Ross, Inc. Rives, Dyke & Company 
Birkett, Billington & Newton Ltd 156 
S. C. Peacock Ltd Hewitt-Robins, Inc. 20 Selas Corporation of America 14 
‘ - eee ot Fuller & Smith & Ross, Inc. Garry b 
Blaw-Knox Company, Chemical Plants Division 25 
Ketchum, MacLeod & Grove, Inc Holman Brothers Ltd. 171 Siemens-Schuckert (Gt. Britain) Ltd 122 
“ae Samson Clark & Co. Ltd. Smee’s Advertising Ltd. 
Bonney Forge and Tool Works 4 
Seberhagen Inc. Adv a Process Corporation 72 The Simplex Electric Co. Ltd. 121 
Born Engineering Company 26 A t, Preston, Chapin, Lamb & Keen, Inc. Sydne Smith & Sons Ltd. 39 
Watts, Payne Advertising, Inc Hudson Engineering Company Cover III mA Wright & Co. Ltd. 
Fredk. Braby & Co. Ltd 158 SS a ee Socony Mobil Oil Company, Inc 38 
Allardyce Palmer Ltd F. A. Hughes & Co. Ltd. 113 Compton Advertising, Inc. 
British Petroleum Co. Ltd 129 Lamibreck AdverGems South Durham Steel & Iron Co. Ltd. 151 
S. H. Benson Ltc ingernational Poiate Ld 27 Tully-Grabbe Ltd 
Peter Brotherhood Ltd 160 ayfair vertising Lt 
boas 4 : — & 
J. Peers & Associates Ltd Robert Jenkins & Co. Ltd 182 Peter Spence & Sons Ltd Ltd. 139 
Bren Fie See = Wm. Hopwood & Co. Lid. Standard Oil Com (New J ) 22 
Henry T. Bourne Advertising Agency Jerguson Gage & Valve Company 174 MeCann-Ericke ig 4 e ersey 22 
Bull's Metal & Marine Ltd 50 Roy Elliott Company sensaneie # ol nc - 
Seal Publicity Ltd James A. Jobling & Co. Ltd. 36 ard-Vacuum ompany < 
usttein Diatiets tin Se 110 Tully-Crabbe Ltd. Sam J. Gallay Advertising 
Gee Advertising Ltd The Johnston & Jennings Company 37 Stewarts & Lloyds Ltd. 31 
Burton, Delingpole & Co. Ltd 127 Henry T. Bourne Advertising Agency, Inc. H. Raymond Morgan 
S. H. Wright & Co. Lid M. W. Kellogg Company 33 J. Stone & Co. (Charlton) Ltd. 186 
The Butterley Co. Ltd 23 Fuller & Smith & Ross, Inc. Stone & Webster ineering Corporations, j 
Rowlirson Broughton Ketjen 48 Badger Process ivision 42 ’ 
The British Ceca Co. Ltd 164 care donno tae i ms Stothert & Pitt Ltd. 154 
Byron Jack Division, Borg-Warner Corporation 47 Elliot yay y _ Sun Shipbuilding & Dry Dock Company 12 
Romsey, Brown & Co f 7 Doremus-Eshleman Company 
7 . : 24 Richard Klinger Ltd. 93 : 
( 5 in ms aga. ~ Inc e R. F. White & Son Ltd. Temperature Ltd. 146 
rwin, Wasey o., Inc 
; , 43 LaFarge Aluminous Cement Co. Ltd. 185 John Thompson Ltd. 105 
. gab . poet "e estteine ‘ Allardyce Palmer Ltd. Rowlinson Broughton 9 
cent ?acelli / ve 3 4 
Lake & Elliott Ltd. 159 Timken Roller Bearing Company 97 
™ Cape peeert > ie 119 Ripley Preston & Co. Ltd. Batten, Barton, Durstine & Osborn, Inc. 
aylor cdvertising Lite 
Lincoln Electric Co. Ltd. 159 - 
Chicago Bridge & Iron Company 7 The London Press Exchange Ltd. “Wotionsl Dapeet Abearticing hovvice, Inc. ; 
Russell T ray, Inc ( 
: London Midland Steel Scaffolding Co. Ltd. 181 Sd 
Clarke Chapman & Co. Ltd 110 S. H. Wright & Co. United Steel Cos. Ltd. 25 
Doig Advert sine Ltd The spelen. Company 52 Rowlinson Broughton 
Climax Ro ck Drilling & Engr. Co. Ltd 166 G. M. Basford Company Universal Oil Products Company 130-131 
he chnic dvertising Service Sam J. Gallay Advertising 
: ° Manning, Maxwell & Moore, Inc. 10 : 
Cochran & Ce Annan) Ltd 167 Fuller & Smith & Ross, Inc. by ems p= ye en Products Dept. 46 ‘9 
The Technice , er Serpice isin 
T T Advertising Service : Mather & Platt Ltd. 49 a eee re allay ver g m 
Crane Packing Lid okes L 5 
J “A ns orough Everiss & Associates Matthew Hall & Co. Ltd. ss ei hha Ltd. he 
uddock Adverti f : ation 
pyar’, Mata Ee Ls Fond Rtoeriing, Ind cng) Lad 0 
M. J. Crose Mfg. Co., Inc 152 be ey icity L 
Paul Locke Advertising, Inc Metropolitan-Vickers Electrical Co. Ltd. 32 
: Technical & General Advertising Ltd. Warren Petroleum iidinien Cover II " 
Davison Chemical Corporation 103 . Chapman Company hh 
St. Georges & Keyes, Inc Minerals & Chemicals Corporation of America 133 ; 
— 9 Richardson, Thomas & Bushman, Inc. Waukesha Motor Company 149 14 
Dawson & Downie Ltd 182 John G. Robel t 
Vv Motherwell Bridge Contracting & Trading Co. Ltd. 172 
Or ldvertentie™ Re 1 Fotot ; rthe, 2 176 G. & J. Weir Ltd. 178 
Advertent Reclame-advise e t > , Inc. ntete ; 
Ac y or ~- te clame-advise en Fotobureau Murrey efiott t ate R ‘Scottish Ind lL Advertising ” 
Dominion Engineering Co. Ltd 175 Newalls Insulation Co. Ltd. 179 Westinghouse Electric International Company 107 
Cockfield, Brown & Co. Ltd Doig Advertising Ltd. Ellington & Company, Inc. ! 
Dowell Incorporated Cover IV Newman Hender & Co. Ltd ill George Wim & Co. Ltd. 157 
MacMan ‘ John & Adams, Inc Adams Bros. & Shardlow Ltd. eorg pey =) % 
135 Wood Bros. & Co. (Gaskets) Ltd. 150 
Ethyl Corporation 1 Oil Center Tool Company 5 id 
Batten, Barton, Durstine & Osborn, Inc Rives, Dyke & Company Woodfield Hoist & Associated Industries Ltd. 15 i 
Foster Wheeler Corporation 162-163 Samuel Osborn & Co. Ltd. 90 KS Advertising Ltd. 
Marsteller, Rickard, Gebhardt and Reed, Inc. 29 ws Fittings Division, H. K. Porter Company, Inc. 155 
. 2 0 99 Owens-Corning Fiberglass Corp . Towne Advertising 
W. J. Fraser & Co. Ltd. Foreign Advertising and Service Bureau 
The Technical Advertising Service Seni on 35 Fan a York Co., Inc. 95 
meral 1eric “ansportatic , acific Pumps / a 
ee SS . The McCarty Company gece on Si 153 
_ oaks stig fig 177 John Zinc Company 
ae be “4 a" ee ae e - ‘yy gr Advertising Edward Spilman, Inc. 
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The original High Alumina Cement. 


Used in the construction and 
maintenance of Oil Installations 


throughout the World. 


ee 


We shall be pleased to supply, on request, 
a number of copies of an article 
“High Alumina Cement in Oil Refineries” 
by 


Dr. T. D. Robson, B.Sc., Ph.D., F.R.L.C., M.Inst.F. 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
73, BROOK STREET, LONDON, ENGLAND 


Ciment Fondu Lafarge Corporation, 141, East 44th Street, New York 17, N.) 
Ciment Fondu Lafarge (Canada) Ltd. 1405, Peel Street, Montreal, P.O 
* © * * o . e . 7 . o o cs * 
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MWMevesion 


OUR NEW PROPELLER ALLOY 





1883-STONES BRONZE 


DEVELOPED FOR PROPELLERS 


1906-TURBISTON BRONZE 


INTROOUCED FOR TURBINE SHIPS 


1935 -HELISTON DESIGN 


‘OVER ELEVEN LLL Me ee Me LA 





4952 -NQVOSTON... 


_QUR NEW PROPELLER ALLOY wi oe 


1956 —1,350 TONS 


NOVOSTON SUPPLIED OR ORDERED 








OCEANIC HOUSE 1A COCKSPUR STREET LONDON S.W.1. Telephone WHITEHALL 9683. 





ae 
] STONE & CO (CHARLTON) LTD 
+. 
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PETROLEOS MEXICANOS 





C7 
CZ] Seo Sty Sa A 


REYNOSA, MEXICO 


Below the Rio Grande, near Reynosa, in Tamaulipas, Mexico, Petroleos Mexi 
canos has recently completed this major gas processing project designed to 
process 300 million cubic feet of natural gas daily gathered from numerous 

fields within an area of about 400 square miles. About 8,000 barrels per 
day of fractionated products, including propane, butanes, motor fuel, 
naphtha and kerosene will be produced. 

Engineering design and procurement of equipment was entrusted to 
Hudson, and the satisfaction of our client is attested by a current 
contract for a similar but even larger project for Petroleos Mexicanos 

on the Isthmus of Tehuantepec. 


DESIGNERS AND CONSTRUCTORS OF ! S ' 


OIL AND GAS PROCESSING PLANTS ENGINEERING CORPORATION 





FAIRVIEW STATION ° HOUSTON, TEXAS 











There’s too much at stake 
—clean it right 


Chemical cleaning involves costly 
equipment.and often work stoppages. 
It’s a job for experts. Let Dowell 
protect that equipment and keep pro- 
duction losses to a minimum when 
you have scale or sludge problems. 


In over 15 years our trained engi- 
neers have serviced virtually every 
kind of equipment in plants, mills 
and refineries throughout industry. 


In fact, Dowell has cleaned over 
10,000 boilers alone! 

This experience means lower costs to 
you—in more thorough work, restored 
efficiency and less production loss. 
Furthermore, Dowell engineers know 
you value the safety of your men and 
equipment. Dowell uses only the latest 
safety equipment and techniques to 
eliminate hazards and accidents. Our 


engineers work closely with your 
safety personnel to establish the safest 
possible working procedures. 


Call the nearest of more than 165 
Dowell offices. An experienced engi- 
neer will be glad to talk over and help 
you with your cleaning problems any 
time —at no obligation. Or write 
Dowell Incorporated, Tulsa 1, Okla- 
homa, Dept. G-48. 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





